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This dissertation is composed of two manuscripts about the evolution of 
Mutnovsky Volcano in Kamchatka, Russia.  Mutnovsky has been active for the past 
approximately 80,000 years, during which there was the formation and subsequent 
eruption of four major stratocones.  These four eruptive centers, named Mutnovsky I, II, 
III, and IV from oldest to youngest, have a range of erupted product compositions from 
basalt to dacite.  The first major goal of this project was to investigate the melt source for 
Mutnovsky.  Whole rock trace element and Nd, Sr, and Pb isotopic data were used to 
determine that the melt source was fluid flux melting of the mantle wedge with very little 
crustal or slab surface sediment-melt input.  The second major goal of this project was to 
determine the cause of the compositional heterogeneity of erupted products at 
Mutnovsky.  Whole rock geochemical modeling demonstrated that melts were generated 
both above and below the garnet/spinel transition at approximately 67 km depth in the 
mantle wedge.  Different degrees of partial melting of these two mantle compositions, 
followed by fractional crystallization, was initially determined to be the cause of the 
range of compositions found at Mutnovsky.  However, melt inclusion data collected later 
provided new insight into magmatic differentiation processes.  Melt inclusion data have a 
much wider range of values for the major and trace elements than the whole rock data; 
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whole rock compositions fall along mixing lines between the most and least evolved melt 
inclusion compositions.  This observation, combined with mafic enclaves found in more 
felsic hosts in whole rock samples and a variety of types of zoning found in plagioclase, 
indicate that magma mixing is the major cause of the compositional heterogeneity at 
Mutnovsky.  The third major goal of this study was to determine the structure of the pre-
eruptive magma storage system for Mutnovsky.  Two thermobarometers, orthopyroxene-
liquid (Putirka, 2008) and clinopyroxene-liquid (Putirka et al., 2003), were used to 
determine the depths of pyroxene-melt equilibrium and thus the depths of magma 
stagnation.  Both thermobarometers indicated that the depth of magma storage chambers 
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Fundamental Dissertation Objectives 
 One of the main goals of igneous petrology is to quantitatively constrain the 
physical and chemical processes that drive volcanic activity, from magma production to 
eruption.  Island arcs are the location of some of the most abundant igneous activity on 
Earth, thus they are an ideal setting to study volcanism.   The Kamchatka island arc has 
30 active volcanoes, one of which is Mutnovsky Volcano.  The main goal of this 
dissertation is to study the petrogenesis of Mutnovsky, and how the volcano has evolved 
physically over time.  This includes investigations of melt source, magma evolution, and 
magma storage at Mutnovsky.   
 There have been very few studies conducted on Mutnovsky Volcano, and the 
work presented here is the first comprehensive geochemical study of the volcanic system.  
It is especially important to study Mutnovsky because it is associated with a hydro-
/geothermal system that powers a geothermal energy plant located to the north of the 
volcano.  Understanding the volcanic system allows us to determine the magmatic factors 
that are controlling the amount of energy output which is ultimately used to provide 
electricity to the Kamchatka peninsula.   
Submission of Individual Chapters as Manuscripts for Publication 
 Each of the subsequent chapters of this dissertation were written as manuscripts 
intended for publication in a scientific journal.  The following sections summarize and 
describe the original manuscripts serving as chapters.  Co-authors, dates of submission, 
and journals to which the manuscripts were /will be submitted are also described in the 
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following sections.  It is important to note that Chapter 3 has some contradictory 
conclusions to Chapter 2, because new melt inclusion data was collected after Chapter 2 
had been submitted to a journal.   
Chapter 2 Synopsis 
 Chapter 2 is the result of field work at Mutnovsky, whole rock geochemical 
modeling, and pyroxene thermobarometry of samples collected while in the field.  The 
melt source at Mutnovsky was determined, through whole rock trace element and 
isotopic analyses, to be a fluid-flux-driven melt of the mantle wedge with little to no 
crustal or slab-surface sediment input.  Geochemical modeling of whole rock rare earth 
elements (REEs) indicated that the fluid-flux melts came from two different depths in the 
mantle wedge; both above and below the garnet-spinel transition at approximately 67 km 
depth.  Both of the melt types rose through the crust and underwent different degrees of 
fractional crystallization to produce the variety of sample compositions erupted at the 
surface at Mutnovsky.  The depths of the pre-eruptive magma chambers where most of 
this fractional crystallization was occurring were determined by orthopyroxene-liquid and 
clinopyroxene-liquid thermobarometry.   The depth of the magma storage system 
increased with time, with early-formed magma stagnating near the surface and late-
formed magmas stagnating up to about 30 kilometers deep.  The earliest magmas were 
cooling and crystallizing, which formed a permeability cap preventing the later magmas 
from ponding at the same shallow depths. 
The chapter was co-authored by Drs. Adam Simon and Gene Smith of the 
University of Nevada Las Vegas, Dr. Oleg Selyangin of the Research Geotechnological 
Center in Russia, Dr. Alexey Kiryukhin of the Institute of Volcanology and Seismology 
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in Russia, Dr. Sean Mulcahy of the University of California Berkeley, and Dr. Doug 
Walker of the University of Kansas.  Drs. Adam Simon and Gene Smith helped collect 
samples and with the interpretation of geochemical data.  Drs. Oleg Selyangin and 
Alexey Kiryukhin assisted with sample collection and organizing the sample collecting 
field trip.  Dr. Sean Mulcahy helped with the electron probe microanalyses performed at 
the University of Nevada Las Vegas and statistical analysis of thermobarometric 
calculations.  Dr. Doug Walker performed the whole rock Sr, Nd, and Pb isotope thermal 
ionization mass spectrometry (TIMS) analyses.  The chapter was submitted to the Journal 
of Petrology on July 11, 2011.   
Chapter 3 Synopsis 
Chapter 3 is comprised of whole rock and melt inclusion geochemistry which is 
used to further investigate the evolution of Mutnovsky magmas.  Melt inclusions were 
analyzed at the University of Bern by using a laser-ablation inductively coupled plasma 
mass spectrometer (LA-ICP-MS) for major and trace element abundances.  These data 
were compared to whole rock data to determine that there is a wide range of 
compositional variability that is seen at the micro-scale (melt inclusions) but not at the 
macro-scale (whole rocks).  Melt inclusions are hosted in plagioclase, olivine, 
orthopyroxene, and clinopyroxene phenocrysts, and melt inclusions from each host 
phenocryst have different compositional ranges.  This demonstrates that there are 
multiple melt populations at Mutnovsky that are being trapped by different phenocrysts.  
Melt inclusion compositional ranges within each individual sample can be explained by 
fractional crystallization; however, comparing melt inclusion data to whole rock data 
indicates that fractional crystallization is not the driving force of whole rock 
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compositional changes, as concluded in Chapter 1.  Whole rock compositions lie along 
mixing lines between melt inclusion compositions from the same sample, indicating that 
magma mixing is the primary cause of magmatic differentiation at Mutnovsky.  This is 
corroborated by field evidence and the presence of a variety of plagioclase zoning 
patterns.   
The chapter was co-authored by Drs. Adam Simon and Gene Smith of the 
University of Nevada Las Vegas, Dr. Thomas Pettke of the University of Bern, Dr. Oleg 
Selyangin of the Research Geotechnological Center in Russia, and Dr. Alexey Kiryukhin 
of the Institute of Volcanology and Seismology in Russia.  Drs. Adam Simon and Gene 
Smith aided in interpreting the melt inclusion data.  Collection, reduction, and 
interpretation of the melt inclusion data was assisted by Dr. Thomas Pettke.  Drs. Oleg 
Selyangin and Alexey Kiryukhin provided assistance in the field while collecting the 
samples used in this study.  This chapter will be submitted to Contributions to 
Mineralogy and Petrology in December, 2011. 
Appendices 
Three appendices are included in this dissertation for further information on 
topics discussed in Chapters 2 and 3.  Appendix A is a list of petrographic descriptions 
and photomicrographs of the 50 whole rock samples used in this study.  Appendix B is a 
table of EPMA pyroxene analyses and the pressures and temperatures calculated by using 
orthopyroxene-liquid (Putirka, 2008) and clinopyroxene-liquid (Putirka et al., 2003) 
thermobarometry.  Appendix C is a table of EPMA plagioclase analyses, consisting of 





THE EVOLUTION OF MUTNOVSKY VOLCANO, KAMCHATKA: 
INSIGHTS THROUGH GEOCHEMICAL MODELING AND 
THERMOBAROMETRY 
Abstract 
Mutnovsky Volcano, located on the Kamchatka island arc, has had four major 
caldera-forming eruptions of a series of four stratocones over the past 80,000 years.  The 
youngest center erupted only basalts and basaltic andesites but the first three range in 
composition from basalt to dacite. Isotopes and geochemical modeling of whole rock 
trace elements were used to determine the compositional evolution of the volcanic 
system.  The erupted materials were initially the product of fluid-flux melting of the 
mantle wedge above the subducting ocean lithosphere.  This flux-melting generated 
partial melts that underwent closed system fractional crystallization and produced the 
basalts, basaltic andesites, and andesites that erupted from the oldest centers, Mutnovsky 
I and II.  Mutnovsky I also erupted dacites that are not related to the more mafic rocks via 
fractional crystallization, but rather were produced by partial melting of a separate mantle 
source. The compositional heterogeneity of erupted products in the younger eruptive 
centers, Mutnovsky III and IV, was caused by different degrees of partial melting of the 
mantle wedge.  Opx- and cpx-liquid thermobarometry were used to determine the 
temporal and spatial evolution of the magma plumbing system for Mutnovsky.  
Pyroxenes from the oldest eruptive centers yielded model pressures consistent with 
crystallization near the surface, while pyroxenes from the youngest eruptive centers 
yielded model pressures consistent with crystallization at depths as great as 30 km.  
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These data indicate that the magma storage system migrated progressively downward 
over time.  This observation has important implications for how pre-eruptive magma 
storage chambers are assembled at other island arc volcanoes as well for the 
emplacement of sub-volcanic plutonic complexes. 
Introduction 
Arc volcanoes can provide geochemical insight into the nature of material transfer 
from ocean lithosphere and overlying metasediments during subduction; hence, placing 
constraints on the cycling of material between mantle, crust and atmosphere (Manning, 
2004).  Geochemical evidence suggests that a combination of terrestrial and pelagic 
sedimentary cover, aqueous-carbonic fluid(s) evolved during prograde metamorphism of 
the subducting slab + metasediments, and partial melt of ocean lithosphere all play a role 
in the generation of subduction-related magma in the mantle wedge and overlying crust 
(McCulloch and Gamble, 1991; Peacock, 1990). Further, there is evidence that the 
relative intra- and inter-arc contribution from each reservoir varies in relation to the age 
and thermal state of the subducting ocean lithosphere and overlying metasediments 
(Iwamori, 1998; Leeman, 2009; Rüpke et al., 2004).  Many studies (e.g., Bindeman et al., 
2005; Leeman et al., 1990; Plank and Langmuir, 1993; Rowe et al., 2009) attempted to 
quantify the relative contribution of each reservoir through different geochemical 
approaches.  Major and trace element data have been used to assess source characteristics 
(Davidson et al., 2005; Manning, 2004; McCulloch and Gamble, 1991), especially when 
compared to the geochemical signature of various reservoirs such as mid-ocean ridge 
basalt (MORB), ocean island basalt (OIB), and global subducted sediment (GLOSS, 
Plank and Langmuir, 1998).  In addition to geochemically evaluating material cycling in 
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arc environments, the aforementioned studies have elucidated the petrologic history of 
arc magma as it ascends and evolves from the mantle wedge. Far fewer studies examined 
the physical evolution of the magma plumbing system beneath arc volcanoes using 
barometry to reconstruct the assembly of the sub-volcanic dike-sill complex, which 
incrementally forms mid to upper crustal magma chambers (e.g., De Astis et al., 1997; 
Francalanci et al., 2004; Price et al., 2005). 
In this paper, we present and interpret geochemical data from samples from the 
Mutnovsky Volcano in southern Kamchatka that provide an understanding of the 
geochemical and petrologic evolution of arc volcanoes, specifically arc volcanoes that are 
the byproduct of the subduction of 85 Ma ocean lithosphere (Defant & Drummond, 1990) 
and overlying sediment.   Active for ~80 ka, Mutnovsky has experienced four caldera 
forming eruptions of a series of four stratocones spanning the compositional range from 
basalt to dacite. Each major eruption was associated with a shift in the location of the 
volcanic edifice. Our new data expand upon the work presented by Duggen et al. (2007) 
wherein they reported O, Sr, Nd, Hf, and Pb isotopes from a smaller sample set than this 
study and interpreted the data as consistent with magma production in the mantle wedge 
driven dominantly by the introduction of slab-sediment-evolved aqueous fluid. We used 
major, minor and trace element chemistry from fifty whole-rock samples, Sr, Nd, Pb and 
O isotope data from selected samples, and model pressures and  temperatures, calculated 
by using pyroxene-liquid equilibria, to model the petrochemical evolution of Mutnovsky.  
The new data are consistent with the prevalence of slab-sediment evolved aqueous-fluid 
driven partial melting of the mantle wedge, closed-system fractional crystallization and 
variable depths of partial melting as the primary causes of compositional evolution of 
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erupted magmas, and a progressive increase in the pre-eruptive depth of the sub-volcanic 
magma chamber.  
Geologic Background 
Mutnovsky Volcano is located about 75 km southwest of Petropavlovsk-
Kamchatsky on the Kamchatka Peninsula in Russia, where the Pacific plate is subducting 
under the Okhotsk microplate at a rate of 8.1 cm/year in a northwest direction (Lees et 
al., 2007).  Mutnovsky is part of the Eastern Volcanic Front, which is the eastmost of the 
three major volcanic chains in Kamchatka.  The others, from west to east, are the 
Sredinny Range and the Central Kamchatka Depression (Fig. 1). These belts represent the 
evolution of the volcanic arc over approximately the past 30 Ma (Avdeiko et al., 2007).   
 Mutnovsky, located about 100 km above the subducting slab, as determined 
tomographically by the P-wave velocity structure of the mantle wedge (Gorbatov et al., 
1999), is a complex of 4 stratocones active since the late Pleistocene (Selyangin, 1993; 
2009).  The eruptive centers and their deposits can be placed in a relative time sequence 
based on glacial deposits and tephrochronology, but there are no radiogenic dates for 
Mutnovsky Volcano.  Mutnovsky is composed of four major caldera-forming centers, 
Mutnovsky I-IV (Fig. 2).  The following field and geologic descriptions are based on an 
ongoing field study (Selyangin, 1993; 2009). 
Mutnovsky I, the oldest volcanic center, began activity around 60-80 ka and 
reached a maximum height of 2,400 m above sea level (a.s.l.) before caldera formation 
reduced the height of the volcano to about 1,800 m a.s.l.  The caldera is difficult to 
distinguish because of erosion, but is estimated to have had dimensions of approximately 
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2 by 2.5 km.  At Mutnovsky I there is no correlation between stratigraphic position and 
composition. Mutnovsky I has a well-exposed swarm of north-south striking, steeply-
dipping basalt dikes in the wall of Kleshnya ridge in the NE sector of the cone, which 
may represent part of the magma feeder system.  
The eruptive center of Mutnovsky II, which initially formed between 30 and 40 
ka, is located 3 km southeast of the center of Mutnovsky I.  The maximum height of 
Mutnovsky II was approximately 2,400 m a.s.l., but was lowered to about 2,000 m a.s.l. 
by an eruption that produced a 2.5 km diameter caldera. Mutnovsky II erupted lavas and 
pyroclastic units ranging in composition from basalt to dacite.  Mutnovsky II has parasitic 
cones on its flanks similar in composition to those at Mutnovsky I.  
Mutnovsky III between centers I and II had a similar maximum height of 2,400 m 
a.s.l., and erupted a lesser volume of material relative to Mutnovsky I.  This center is 
hydrothermally altered and has parasitic cones on its flanks like Mutnovsky I and II.  At 
high elevations the cones are enriched in plagioclase and at low elevations they are 
enriched in olivine and pyroxene.    Mutnovsky III is composed of alternating lava flows 
and tephra layers locally cut by dikes.  The lava and tephra compositions range from 
basalt to rhyodacite; the dikes are basaltic. The summit caldera has dimensions of 1.5 by 
2 km, which was produced by an eruption of 2-2.5 km3 of pumice and is now partially 
filled with lava flows from Mutnovsky IV (described below).  Mutnovsky III also 
contains an intra-caldera basaltic- andesitic polygenic cone and a rhyodacite extrusion.  A 
portion of the caldera hosts an active glacier.  The end of activity in the caldera was 
marked by a large dacite eruption that was dated with tephrochronology as having 
occurred about 4,000 years ago. 
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 Mutnovsky IV, the youngest stratocone, has been active for about 11 ka.  It lies to 
the south-southwest relative to the other eruptive centers and is currently 1,941 m a.s.l. 
high.  There is a 1.3 km-diameter crater on the top of the edifice that represents either a 
caldera or a smaller collapse feature.  This crater is filled with glacial deposits and the 
latest erupted materials from an intracaldera cone, consisting of basaltic andesite scoria 
and pyroclastic debris.  The last eruption occurred in 2000 C.E in the intracaldera cone, 
which has erupted only basaltic andesite and Mutnovsky IV has only erupted basalt. 
There are fumarole fields located in Mutnovsky I, III, and IV. 
Methods 
Element and Isotope Analyses 
Samples were collected from lava flows, pyroclastic flow deposits, and scoria 
deposits from all four eruptive centers.  Rock type, composition, and location for each 
sample are listed in Table 1 and sample petrographic descriptions are found in Appendix 
A.  Samples were crushed, pulverized, and then powdered with a disc mill to ensure 
complete sample homogenization before geochemical analysis.  Major and trace element 
analyses were performed by using inductively coupled plasma mass spectrometry (ICP-
MS) on whole rock powders at Activation Laboratories, Ltd. in Ontario, Canada.  Major 
element abundances were determined by using lithium metaborate/tetraborate fusion of 
rock powders and analysis on either a combination simultaneous/sequential Thermo-
Jarrell-Ash ENVIRO II or a Varian Vista 735 ICP-MS.  Trace element abundances were 
determined by using lithium metaborate/tetraborate fusion of rock powders and analysis 
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by Perkin Elmer Sciex ELAN 6000, 6100, or 9000 ICP-MS.  Trace element modeling 
was performed by using IgPet for Windows software (Carr, 2002). 
 Whole rock Sr, Nd and Pb isotope analyses were performed on the most and least 
evolved samples, based on highest and lowest Mg# (mol [Mg/(Mg+Fe)]) and SiO2 
concentrations of samples from each eruptive center.  These analyses were performed by 
using thermal ionization mass spectrometry (TIMS) at the University of Kansas.  
Analyses for Sr and Nd were done on VG Sector 54, with typical internal and external 
precisions of ± 20 ppm.  Sr ratios are referenced to a value of 0.710250 for the 87Sr/86Sr 
ratio of NBS987 using 86Sr/88Sr=0.1194 to correct for fractionation. Nd ratios were 
corrected by using a KU internal standard that is tied to La Jolla Nd by using a value of 
0.511860 for the 143Nd/144Nd of this standard.  Fractionation was corrected using 
146Nd/144Nd=0.7219.  Analyses for Pb were done on a VG Sector.  Fractionation was 
monitored using NBS 981, with repeatability of better than 0.03%/amu.  Samples were 
prepared for analysis by using standard HF-HNO3 and HCl dissolution techniques and 
elemental separation using ion exchange columns.  Oxygen isotope analyses were 
performed on olivine phenocrysts by using CO2-laser fluorination on a Finnigan MAT 
253 mass spectrometer at the University of Oregon stable isotope lab.   
 The chemistry of pyroxene crystals was quantified by using a JEOL JXA-8900 
SuperProbe electron probe microanalyzer (EPMA).  Pyroxene analyses were performed 
with a 15 kV accelerating voltage, a 10 nA Faraday cage current and a beam diameter of 
10 microns for most crystals. We used an appropriately sized beam for crystals measuring 
<10 microns in maximum diameter.  Most pyroxene crystals were only large enough for 
one analysis per crystal, but 2 analyses, core and rim, were performed on crystals larger 
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than ~20 microns.  The larger crystals (i.e., >20 microns) displayed no apparent 
compositional zoning, based on core and rim analyses and back-scattered electron (BSE) 
imaging. Pyroxenes that exhibited symplectite textures, where olivine was breaking down 
into pyroxene and oxides, were not analyzed.  Element background positions, in µm +/- 
peak position, were 5/5.2 for Al on spectrometer 1 and a TAP crystal, 2/3.5 for Fe on 
spectrometer 2 and a LIFH crystal, 2/4 for Ca on spectrometer 3 and a PETJ crystal, 
2.8/2.8 for Na on a TAP crystal, 2.8/2.8 for Si on a TAP crystal, 1.4/1.4 for Mn on a 
LIFH crystal, 1.4/1.4 for Ti on a PETJ crystal, 2.8/2.75 for Mg on a TAP crystal, 5/5 for 
Ni on a LIFH crystal, 5/5 for Cr on a LIFH crystal, and 1.96/1.96 for K on a PETJ crystal.  
Counting times for each element analyzed were 30 seconds on the peak and 15 seconds 
on both the positive and negative background.  Standards for pyroxene analyses were 
Smithsonian/Harvard (SMH) amphibole for Al and Fe, MAC-1 wollastonite for Ca, SMH 
omphacite for Na and Si, MAC-1 rhodonite for Mn, SMH ilmenite for Ti, SMH olivine 
for Mg, SMH forsterite for Ni, SMH Cr-augite for Cr, and SMH biotite for K.   
Pyroxene-Liquid Thermobarometry 
We used orthopyroxene-liquid (opx-liq; Putirka, 2008) and clinopyroxene-liquid 
(cpx-liq; Putirka, 2003) thermobarometry to calculate model pressures and temperatures 
of pyroxene-silicate liquid equilibrium in all rock types.  Orthopyroxene-liquid 
thermometry is based on the enstatite, ferrosilite, and molar Fe compositions of 
orthopyroxene and the molar SiO2, FeO, MnO, MgO, Mg#, KO0.5, and H2O compositions 
of the silicate liquid in equilibrium with the orthopyroxene. Orthopyroxene-liquid 
barometry is based on the jadeite, enstatite, ferrosilite, and molar Fe compositions of 
orthopyroxene and the molar NaO0.5, AlO1.5, SiO2, MgO, KO0.5, and H2O compositions 
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of the silicate liquid in equilibrium with the orthopyroxene.  The thermometry and 
barometry equations were solved simultaneously for both thermobarometers. 
Clinopyroxene-liquid thermometry is based on the jadeite, diopside, and hedenbergite 
components of clinopyroxene and the molar CaO, FeO, MgO, NaO0.5, AlO1.5, Mg#, and 
SiO2 of the silicate liquid in equilibrium with the clinopyroxene.  Clinopyroxene-liquid 
barometry is based on the jadeite component of clinopyroxene and the molar NaO0.5, 
AlO1.5, SiO2, CaO, and Mg# of the silicate liquid in equilibrium with the clinopyroxene.  
For both thermobarometers, KD’s for Fe-Mg exchange between the liquid and pyroxene 
were calculated as a test of pyroxene-liquid equilibrium (cf. Rhodes et al., 1979).  Only 
those analyses that were within 2 standard deviations of the experimentally determined 
KD(Fe-Mg)opx-liq (0.29±0.24) or KD(Fe-Mg)cpx-liq (0.27±0.06) values reported by Putirka 
(2008) were used. Uncertainties were calculated by propagating EPMA counting 
statistics through each thermometry and barometry equation.  We note that using the 
mean predicted errors for the thermobarometers based on the equation calibrations 
described in Putirka (2007), would result in smaller margins of error, but would not as 
accurately reflect all sources of introduced error, e.g., EPMA counting statistics.  Silicate 
liquid compositions used in the opx and cpx liquid thermobarometery equations were 
calculated by using MELTS (Ghiorso and Sack, 1995; Asimow and Ghiorso, 1998) as 
follows.  Liquidus temperatures were calculated by using a starting composition equal to 
the whole rock, with 1 weight percent water, a pressure of 1 kbar, and oxygen fugacity 
fixed at FMQ.  This silicate liquid was fractionated until pyroxenes that were 
compositionally identical to those in the sample crystallized.  We note that the choice of 
the initial pressure used in the MELTS calculations (e.g., 1 vs. 2 kbar) does change the 
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absolute model pressures, but does not change the relative difference within or between 
the opx-liquid and cpx-liquid model pressures. Thus, the model pressures allow us to 
investigate relative changes in the crystallization depth and use these to describe the 
evolution of the sub-volcanic magma storage system. For cases where the MELTS-
calculated liquid did not crystallize pyroxene identical to that in the natural samples, 
whole rock compositions were used as the liquid; these are noted in Appendix B. 
Analytical Results 
Whole rock major, minor, trace element and Sr, Nd, Pb, and O isotope 
compositions of Mutnovsky samples, and published compositions for spinel and garnet 
peridotite that we used for geochemical modeling are reported in Table 1 and presented in 
Figures 3, 4, 5, 6, and 7.  Pyroxene compositions are detailed in Appendix B.  Below we 
present whole rock compositional data, pyroxene compositions, and model 
thermobarometry results for fifty samples collected across the four eruptive centers.  
Detailed petrographic descriptions and photomicrographs of all samples are provided in 
Appendix A.     
Major and Trace Elements 
Samples of all compositions from all eruptive centers follow a tholeiitic trend 
(Fig. 4).  In terms of volume, Mutnovsky is mainly basalt. This is consistent with the 
general compositional trend for other volcanoes along the Kamchatka arc, which are 
predominately tholeiitic and composed mainly of basalt and basaltic andesite (i.e., 50-
85% of the total mapped rock volume; Volynets, 1994).  Mutnovsky basalts range from 
48.4 to 52.6 wt. % SiO2 (Fig. 3) and have Mg# ranging from 0.54 to 0.77 (Table 1).  
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Basaltic andesites range from 52.4 to 55.9 wt. % SiO2 (Fig. 3) and have a range in Mg# 
from 0.52 to 0.72 (Table 1).  Andesites range from 57.3 to 62.6 wt. % SiO2 (Fig. 3) and 
have a range in Mg# from 0.47 to 0.57 (Table 1).  Dacites range from 64.7 to 69.4 wt. % 
SiO2 (Fig. 3) and have a range in Mg# from 0.43 to 0.53 (Table 1).  Trace element 
patterns for Mutnovsky samples (Figs. 5, 6) are similar in all eruptive centers, with the 
exception of the dacites.  All samples are depleted in Nb and Ta and enriched in light 
rare-earth elements (LREE) with respect to MORB.  The dacite samples collected from 
Mutnovsky I and II are more depleted in the middle and heavy rare earth elements 
(MREE and HREE, respectively) relative to the more mafic samples from those eruptive 
centers. 
Isotopes 
Whole rock Sr, Nd, Pb and O isotope data are presented in Table 1 and Figure 7.  
In all eruptive centers and rock compositions, 87Sr/86Sr ranges from 0.703340 to 
0.703387, 143Nd/144Nd  from 0.513060 to 0.513108, 206Pb/204Pb  from 18.315 to 18.361, 
207Pb/204Pb  from 15.468 to 15.497, and 208Pb/204Pb  from 38.010 to 38.110.  Oxygen 
isotope analyses on olivine phenocrysts from Mutnovsky IV range in average δ18O from 
5.12 ± 0.050 to 5.505 ± 0.015 (Table 1).  Regional samples of erupted material from the 
Kamchatka arc are characterized by 87Sr/86Sr between 0.702610 and 0.70366 (Churikova 
et al., 2001; Kepezhinskas et al., 1997; Volynets, 1994) and 143Nd/144Nd from 0.512993 
to 0.513173 (Churikova et al., 2001; Kepezhinskas et al., 1997; Volynets, 1994).  The 
range of published δ18O values for volcanic samples from Kamchatka is from +4.1 to 
+10.8‰, with approximately half of all Kamchatka samples yielding primitive mantle 




Pyroxene compositions are listed in Appendix B.  We identified pyroxene in 
every sample from Mutnovsky. Most samples contain both opx and cpx; however, a few 
samples contain only opx or cpx.  The range in Mg# among opx in basalts is from 0.56 to 
0.68 and the range in Mg# among cpx in basalts is from 0.57 to 0.80.  Opx among 
basaltic andesites range in Mg# from 0.51 to 0.69 and cpx among basaltic andesites range 
in Mg# from 0.57 to 0.72.  The range in Mg# among opx in andesites is from 0.55 to 0.71 
and the range in Mg# among cpx in andesites is from 0.58 to 0.71.  The range in Mg# 
among opx in dacites is from 0.47 to 0.68 and the range in Mg# among cpx in dacites is 
from 0.57 to 0.67. 
 Model pressures calculated by using opx-liquid and cpx-liquid thermobarometry 
(cf. Putirka, 2003, 2008) are provided in Appendix B and plotted in Figure 8.  Putirka 
(2007) concluded that negative model pressures indicate very near surface crystallization 
and, thus, effectively zero pressure. Calculating such near-zero values often results in 
large uncertainties (Putirka, 2007). Pressures (±1σ) calculated by using the opx-liquid 
thermobarometer range from 0.2 ± 0.7 to 1.1 ± 0.2 GPa for basalts, -0.2 ± 13.7 to 0.5 ± 
<10-4 GPa for basaltic andesites, -0.1 ± 2.8 to 0.4 ± 0.3 GPa for andesites, and -0.3 ± <10-
4 to 0.1 ± <10-4 GPa for dacites.  Pressures (±1σ) calculated by using the cpx-liquid 
thermobarometer range from -1.9 ± 30.1 to 1.1 ± <10-4  GPa for basalts, -0.9 ± <10-4 to 
0.9 ± <10-4 GPa for basaltic andesites, -0.9 ± 0.3 to 0.2 ± 0.04 GPa for andesites, and -0.6 




The Causes of Compositional Diversity at Mutnovsky 
Varying degrees of partial melting in the source region, fractional crystallization 
of magma during ascent, magma mixing or commingling, and assimilation of mantle or 
crust during ascent are the most geologically plausible causes of  compositional diversity 
in magmatic systems.  In this section we use the major, minor, and trace element 
chemistry, and Sr, Nd, Pb and O isotope data presented above to evaluate the causes for 
compositional diversity of erupted material at Mutnovsky.   
The Sr, Nd, Pb and O (only analyzed in Mutnovsky IV) isotope data among 
samples from all eruptive centers overlap (Fig. 7, Table 1), which is consistent with 
closed-system behavior; however similarities in isotopic signatures for various reservoirs 
in an oceanic type arc leave open the possibility of internal magma recharge, magma 
mixing or intra-system hybridization.  If we assume a closed system then compositional 
variation was produced either by variable degrees of partial melting of the magma source 
region, fractional crystallization of the magma during ascent and ponding, or a 
combination of both. Major element variations measured in samples from all eruptive 
centers (Fig. 9) indicate that Na2O and K2O increase with increasing SiO2, whereas MgO, 
FeOt, Al2O3, and CaO decrease with increasing SiO2.  The major-element data are 
consistent with fractional crystallization having been a dominant cause for the observed 
compositional variation. We used the ratio of La/Y, i.e., an incompatible vs. a more 
compatible element, vs. SiO2 to evaluate the potential for fractional crystallization alone 
to explain the compositional diversity of the erupted material at Mutnovsky (Fig. 10).  
The mineral phase assemblage of the mantle source controls the degree of fractionation 
of La and Y during partial melting, but for both mantle compositions used in the 
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geochemical modeling in this study, garnet peridotite and spinel peridotite, Y is more 
compatible than La.  Higher La/Y ratios are consistent  with lower degrees of partial 
melting of the mantle source region. This relationship is more pronounced in partial 
melting of garnet peridotite as compared to spinel peridotite.  Samples of basalt, basaltic 
andesite and andesite collected from Mutnovsky I and II samples exhibit a narrow range 
of La/Y, whereas the dacite is statistically different, at a 95% confidence interval, from 
the more mafic samples (Figs. 10 a, b), as determined by Student’s t-test. The dacites 
from Mutnovsky I and II are determined to be the result of spinel peridotite melting, 
discussed below.  Spinel peridotite fractionates La/Y less than garnet peridotite, so the 
higher La/Y in dacites indicates small degrees of partial melting, assuming the original 
REE compositions for the spinel and garnet peridotites used in our modeling.  We 
interpret the La/Y in samples of basalt, basaltic andesite and andesite from Mutnovsky I 
and II to indicate that partial melting is not the differentiation mechanism for any 
composition less silicic than dacite.  Basalts and one basaltic andesite from Mutnovsky 
III exhibit a range of La/Y that is consistent with basalts from Mutnovsky I and II, 
whereas one basaltic andesite and andesite from Mutnovsky III exhibit a range of La/Y 
that is larger, by a factor of 2 to 3, relative to basaltic andesite and andesite from 
Mutnovsky I and II (Fig. 10c).  The La/Y ratios for samples from Mutnovsky III indicate 
that there is one population of basalt, two populations of basaltic andesite, and two 
populations of andesite. Basaltic andesite CM-9a is statistically similar to all basalts from 
that eruptive center; whereas basaltic andesite KR1-2 is statistically different. The higher 
La/Y ratio for KR1-2 is caused by a higher La concentration, enriched by a factor of 3, 
relative to CM-9a.  The La/Y ratios for the andesite samples are also statistically different 
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from one another, with both Y and La concentrations being higher in sample M3-01-08. 
The range of La/Y values for samples from Mutnovsky III is consistent with  variable 
degrees of partial melting having been an important differentiation process for the 
compositional diversity in this center. The basalts and basaltic andesites from Mutnovsky 
IV exhibit a range similar to basalts and basaltic andesites from Mutnovsky I-III (Fig. 
10d).  The La/Y ratios measured in basalts and basaltic andesites collected from 
Mutnovsky IV are statistically different, at a 95% confidence interval, from one another.  
We interpret the statistically different La/Y to indicate that variable degrees of partial 
melting in the mantle source region were the process for the formation of basalts and 
basaltic andesites erupted from Mutnovsky IV.   
Kamchatkan mantle has been described as a primitive to depleted MORB-like 
mantle (Portnyagin et al., 2007) with a spinel lherzolite composition (Duggen et al., 
2007).  In the modeling presented here, two different mantle source compositions were 
used (see Table 1); an average primitive mantle garnet peridotite source (McDonough 
and Sun, 1995) and a spinel peridotite source (McDonough 1990, 1991).  Two mantle 
compositions were used after modeling of a depleted MORB-like spinel peridotite alone 
failed to produce the observed sample compositions.  The sources used are similar to an 
average depleted MORB mantle, but are slightly enriched in LREE relative to average 
depleted MORB, which we interpret as consistent with slab-sediment fluid addition into 
the mantle wedge.  The average primitive mantle garnet peridotite source was assigned a 
mineralogy of 67% olivine, 24% opx, 9% cpx, and 1% garnet, which was within the 
range for the garnet lherzolite described by Maaloe and Aoki (1977).  The spinel 
peridotite source was assigned a mineralogy of 67% olivine, 24% opx, 8% cpx, and 2% 
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spinel, which was the average spinel lherzolite composition described by Maaloe and 
Aoki (1977).  The transition from the garnet stability field, where average primitive 
mantle originates, to the spinel stability field where spinel peridotite originates, occurs at 
a pressure of approximately 2 GPa at a temperature of 1000 °C (Wyllie, 1981).  Partition 
coefficients used for geochemical modeling are provided in Table 2.   
Our geochemical model results for Mutnovsky I (Fig. 11a) are consistent with the 
partial melting of garnet peridotite and subsequent fractional crystallization to have 
produced the basalt through andesite compositions.  Modal partial melting of a garnet 
peridotite by 16% produces a basalt melt that has a REE composition similar to basalts 
from Mutnovsky I.  Thirty percent fractional crystallization of this model basalt melt, 
which has a mineralogy of 80% plagioclase, 5% cpx, 10% olivine, and 5% opx 
(consistent with petrography) produces a basaltic andesite melt composition that has REE 
abundances nearly identical to Mutnovsky I basaltic andesites.  If the basaltic andesite 
model melt, with the same mineralogy as the basalt, undergoes 45% fractional 
crystallization, it produces a melt composition that is similar to Mutnovsky I andesites.  
The dacites from Mutnovsky I and II have a geochemical signature that is not reproduced 
by the fractional crystallization sequence that links the basalts, basaltic andesites and 
andesites; the origin of the dacites is discussed below.   
Modeling of the geochemical data for samples from Mutnovsky II (Fig. 11b) is 
consistent with partial melting of the garnet peridotite source and subsequent fractional 
crystallization to explain the basalts through andesites.  Modal partial melting of a garnet 
peridotite source by 15% produces a composition similar to Mutnovsky II basalts.  Model 
basaltic andesite compositions were produced after 40% fractional crystallization of the 
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basalt model melt, with a fractionating mineralogy of 80% plagioclase, 5% cpx, 10% 
olivine, and 5% opx (consistent with petrography).  If the basaltic andesite model melt, 
with the same mineralogy as the basalt, undergoes 40% fractional crystallization, it 
produces a composition similar to Mutnovsky II andesites.   
Geochemical modeling of the compositional diversity of samples from 
Mutnovsky III (Fig. 11c) requires modal partial melting of the spinel peridotite by 15% to 
produce a basalt melt that has a REE composition similar to Mutnovsky III basalts.  
Model results indicate that basaltic andesite sample CM-9a could have been produced via 
fractional crystallization of a basalt melt.  Lower degrees of partial melting of the same 
spinel peridotite source are consistent with the rest of the sample diversity; 10% for 
basaltic andesite KR1-2, 5% for andesites, and 3% for the dacite sample.   
Geochemical modeling of Mutnovsky IV (Fig. 11d) requires only different 
degrees of partial melting of a spinel peridotite source to reproduce all sample 
compositions.  Modal partial melting of the spinel peridotite by 15% produces a basalt 
melt with a REE composition similar to Mutnovsky IV basalts, and 10% partial melting 
of the spinel peridotite produces a basaltic andesite melt with a REE composition similar 
to basaltic andesites from Mutnovsky IV.   
Mutnovsky I and II Dacites 
Dacites sampled from Mutnovsky I and II exhibit a unique REE signature, 
depleted in MREE and HREE with respect to the other samples from Mutnovsky I and II, 
which cannot be modeled via fractional crystallization of more mafic compositions from 
either eruptive center (Fig. 11).  We evaluated four hypotheses for the origin of the 
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dacites: 1) fractionation of cryptic amphibole at depth; 2) slab melts; 3) hybridization of 
high- and low-silica magmas; and, 4) partial melting of a mantle source at a different 
depth relative to more mafic material.   
The first hypothesis is that there is a ‘cryptic’ amphibole phase that appears in the 
fractionation sequence between crystallizing andesite and dacite, but the amphibole 
remains at depth and is not erupted.  Amphibole fractionation has been proposed as an 
important process during the evolution of hydrous magmas erupted in island arc 
environments (Davidson et al., 2007; Hidalgo and Rooney, 2010; Rooney et al., 2010).  
The fractionation of amphibole imparts a unique MREE-depleted signature, similar to the 
depleted MREE pattern observed for the dacites at Mutnovsky I and II.  However, we did 
not identify any amphibole or other hydrous phases in any sample among all four 
Mutnovsky centers. While this does not preclude the crystallization of amphibole at depth 
(cf. Davidson et al., 2007), the absence of amphibole and hydrous phases implies that 
they are retained at depth without being erupted.  We attempted to geochemically model 
amphibole fractionation from silicate melt equivalent in composition to andesites from 
Mutnovsky I and II by using partition coefficients from the Geochemical Earth Reference 
Model (GERM, earthref.org) database and Hidalgo and Rooney (2010). The model 
results indicate that the fractionation of 1 to 80 modal % amphibole, using the range of 
published REE partition coefficient values, cannot reproduce the Mutnovsky I and II 
dacite compositions.  Therefore we reject hypothesis 1. 
The second hypothesis put forth to explain the melting source for the dacites is 
that they were produced by slab melting.  The concave-up shape of the REE patterns for 
dacite from Mutnovsky I and II (Fig. 6) is a common signature for adakites, rocks 
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postulated to have resulted directly from slab melting (e.g., Bryant et al., 2010; Defant 
and Drummond, 1990; Kay, 1978; Yogodzinski et al., 1995).  Adakites are usually 
andesitic in composition, have high Mg# >0.65 (Bryant et al., 2010), Sr/Y > 40 and 
La/Nb > 20 (Defant and Drummond, 1990). The dacites sampled from Mutnovsky I and 
II have lower Mg# (Table 1) and lower Sr/Y and La/Nb than adakites (Fig. 12).  In order 
to melt the subducting slab, high temperatures and/or high water contents are required.  
This is unlikely for Mutnovsky because of the lack of hydrous phases and the high modal 
abundance of plagioclase. The southern portion of the Kamchatkan subduction zone is 
old and cold (Widom et al., 2003), lacks the slab window that would allow upwelling of 
deep mantle and result in the hotter sub-arc temperatures and, thus, the slab melting that 
has been described for volcanoes in northern Kamchatka (Bryant et al., 2010).  While the 
absence of hydrous phases in erupted material is not entirely inconsistent with the 
prescence of hydrous-phases at depth in the magma plumbing system, we suggest that the 
lack of hydrous phases at the surface and the high modal abundance of plagioclase 
(Bachmann & Bergantz, 2008; Müntener et al., 2001) are consistent with a relatively dry 
magmatic system.  Therefore, hypothesis 2 does not support the data presented above.  
The third hypothesis to explain the origin of the Mutnovsky I and II dacites 
involves magma mixing or assimilation plus fractional crystallization.  The assimilant 
would have to be a silica-rich and MREE-depleted magma from within the system, as the 
Nd, Sr and Pb isotope data overlap for all rock compositions. Petrographic observations 
indicate that pyroxene and olivine do not exhibit disequilibrium textures, and 
geochemical modeling of mixing within the sample population cannot produce the dacite 
compositions.  Thus we reject hypothesis 3.  
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The fourth hypothesis invokes partial melting of two different mantle source 
compositions to produce the compositional diversity in samples from Mutnovsky I and II.  
The model results presented above indicated that partial melting of a garnet peridotite 
source  produced a basalt melt, which subsequently underwent fractional crystallization 
to produce the Mutnovsky I and II basalts, basaltic andesites and andesites.  Model results 
indicate that five and twelve percent modal partial melting of a spinel peridotite source 
could have produced dacite melt that contained REE abundances similar to the dacite that 
erupted from Mutnovsky I and II, respectively.  The model results are consistent with the 
dacite erupted from both Mutnovsky I and II having been produced by shallower partial 
melting of a spinel peridotite source as opposed to the deeper partial melting of a garnet 
peridotite source for basalt, basaltic andesite and andesite.  This is the only hypothesis, 
i.e., variation in the depth of partial melting, for which the geochemical model results 
accurately reproduce the observed geochemistry.   
Fluid Transfer from the Slab to the Mantle Wedge 
Geochemical data reported in the current study clarify the nature of material 
transfer from the subducting slab + metasediments into the Mutnovsky plumbing system.   
The data are consistent with partial melting at the base of the Mutnovsky system having 
been driving primarily by flux-melting of the mantle wedge owing to fluid transfer (i.e., 
dehydration) from the sediment cover of the downgoing Pacific plate. This is supported 
by the observed enrichment of fluid mobile trace elements such as LILE and LREE in all 
erupted material from Mutnovsky, relative to other common igneous reservoirs such as 
MORB (Fig. 5).  Whole rock isotope data presented here, and data reported by Duggen et 
al. (2007), provide further support for the prevalence of fluid-transfer as a major melt 
25 
 
trigger in the arc front under Mutnovsky  and the rest of Kamchatka.  Despite the narrow 
range of reported Nd, Sr and Pb isotopic values for volcanic rocks from Kamchatka, there 
are subtle changes across the arc; e.g., Nd, Sr, and Pb all become slightly less radiogenic 
from fore- to back-arc (Churikova et al., 2001; Duggen et al., 2007; Kepezhinskas et al., 
1997).  This finding, coupled with changes in fluid-mobile trace element abundances, 
indicates that there may have been higher degrees of partial melting, caused 
predominately by fluid transfer from the subducting slab, beneath the Kamchatka arc 
front, and lower degrees of partial melting and a larger slab-sediment component towards 
the Kamchatka back-arc (Churikova et al., 2001; Duggen et al., 2007; Kepezhinskas et 
al., 1997).  Trace element patterns of samples from Mutnovsky mimic average island arc 
rocks and are notably not as enriched in LILE and HFSE as GLOSS (Fig. 5). These data 
are not consistent with slab-sediment melting having been a major melt contributor at the 
base of the Mutnovsky plumbing system.  This conclusion is also supported by the 
abundances and Th/La, which is a proxy for the degree of sediment melting owing to the 
recognition that Th is preferentially sequestered by silicate melt relative to coexisting 
hydrous fluid in volcanic rocks (Brenan et al., 1995; Johnson & Plank, 1999).  The 
majority of samples from Mutnovsky contain low Th concentrations and a low Th/La 
(Fig. 13), consistent with fluid-driven melting having dominated over slab-sediment 
melting.   The Sr, Nd, Pb, and O isotope data presented in the current study, combined 
with Sr, Nd and Pb isotope data reported by Duggen et al. (2007), are consistent with a 
primitive mantle source for Mutnovsky magmas, which are uncontaminated by crustal or 
slab-sediment-melt inputs.   
Evolution of the Near Surface Magma System? 
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The opx-liquid and cpx-liquid model pressures constrain the pre-eruptive depth 
for magma beneath the volcanic edifice and allow calculations of depth changes with 
time.  Opx-liquid model pressures are consistently higher than cpx-liquid model pressures 
among samples from every erupted sample from the four Mutnovsky eruptive centers. 
Samples that contain both opx and cpx show no evidence of opx-cpx equilibrium, 
consistent with opx having crystallized deeper in the volcanic plumbing system relative 
to cpx.  This is most likely the result of two separate magmas, one containing opx and 
one containing cpx, that mixed before eruption as evidenced by the lack of extensive 
zoning and other disequilibrium textures in the pyroxenes (Barton et al., 1992, 
Francalanci et al., 2004, Reubi et al., 2002),.  The mixing of the two magmas may have 
triggered the eruptions, as described by Kent et al. (2010) for the Mt. Hood volcano, 
U.S.A.   The mixing of a hot, volatile charged magma with a stagnated, crystal rich mush 
both creates a new hybrid magma composition, and provides the mechanism for eruption 
(Kent et al., 2010).  The possibility of magma mixing in this system will be the focus of a 
future study.  Figure 14 presents our conceptual model for the evolution of the pre-
eruptive magma chambers for all four eruptive centers at Mutnovsky. The model 
proposes that successively younger magma ponds at deeper stratigraphic levels; i.e., the 
pre-eruptive magma chambers are iteratively assembled downward. The model pressures 
for samples from Mutnovsky I are consistent with a basaltic magma, which originated via 
partial melting in the garnet peridotite field, that ascended and formed a magma chamber 
at ~ 13 km depth (Fig. 14a), assuming a lithostatic pressure gradient of 1 kbar/3.3 km 
(Appendix B), and underwent fractional crystallization to produce the basaltic andesite 
and andesite erupted from that center.  The dacite represents a discrete pulse(s) of 
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magma, which geochemically is consistent with partial melting of spinel peridotite, that 
ascended and ponded at ~13 km.   
  The geochemical model results for Mutnovsky II also indicate that a basaltic 
magma, sourced from the garnet peridotite field, ascended and ponded at ~13 km, and 
then differentiated by fractional crystallization to produce basaltic andesite and andesite. 
The dacite represents a discrete pulse(s) of magma, which geochemically is consistent 
partial melting of a spinel peridotite, that ascended and ponded at ~13 km.  The volcanic 
edifice for Mutnovsky II is located ~3.5 km SE relative to the edifice for Mutnovsky I, 
indicating a change in the location of the conduit between the cessation of activity at 
Mutnovsky I and eruption of Mutnovsky II (Fig. 14b).  The overlapping depths of pre-
eruptive magma at Mutnovsky I and II are consistent with the iterative growth and 
eruption of a single magma chamber at ~ 13 km depth.  Following the caldera collapse of 
Mutnovsky I, basaltic andesite and andesite erupted from Mutnovsky II until the latter 
experienced a caldera collapse which we interpret to indicate the end of eruptive activity 
from the ~13 km magma chamber.   
 The opx-liquid and cpx-liquid model pressures for samples from Mutnovsky III 
are consistent with pre-eruptive magma, which included distinct aliquots of magma that 
represent different degrees of partial melting of spinel peridotite, that ponded at a depth 
of ~16 km. The deeper storage relative to Mutnovsky I and II may have been caused by 
the solidification of Mutnovsky I and II magma, which formed a temporary impermeable 
cap that inhibited the ascent of Mutnovsky III magma. This would have led to the 
stratigraphically downward growth of the pre-eruptive magma chamber beneath 
Mutnovsky III (Fig. 14c).  The volcanic edifice for Mutnovsky III is about midway 
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between those of Mutnovsky I and II, indicating that the conduit for Mutnovsky III did 
not a follow pre-existing pathway, but rather erupted through the overlying solidifying 
mush.  
The model pressures from samples from Mutnovsky IV indicate that the pre-
eruptive magma at this center produced a magma chamber at a depth of ~ 30 km; the 
magma erupted from this center included distinct aliquots of magma that represent 
different degrees of partial melting of spinel peridotite (Fig. 14d; Appendix B).  There is 
no field or petrographic evidence that Mutnovsky IV magma assimilated overlying 
material residual to Mutnovsky I, II and III during eruption. We suggest that this is 
consistent with Mutnovsky IV ascending via fractures formed during cooling and 
contraction of the previously erupted, stratigraphically higher magma chambers, which 
formed Mutnovsky I, II and III.     
Implications for the Assembly of Sub-Volcanic Magma Chambers 
Our model reconstruction of the stratigraphic evolution of the pre-eruptive magma 
system beneath Mutnovsky has implications for growth models of plutons in sub-
volcanic environments. The temporal assembly of near-surface magma chambers has 
been the focus of many studies (e.g., McNulty et al., 1996; Bergantz, 2000; Ducea, 2001; 
Coleman et al., 2004; Glazner et al., 2004; Lipman, 2007; Wiebe & Collins, 1998; Farina 
et al., 2010; Memeti et al., 2010; Pignotta et al., 2010).  Evidence for the incremental 
growth of plutons, i.e., exhumed magma bodies that are not required to have erupted, 
include field relations, compositional changes unrelated to fractional crystallization, and 
radiogenic isotope data, e.g., U-Pb in magmatic zircon. Farina et al. (2010) reported that 
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the sheeted Monte Capanne pluton, Elba Island, Italy, was assembled by three distinct 
pulses of magma that were emplaced so rapidly that 40Ar/39Ar geochronology of 
orthoclase, abundant in each zone of the pluton, does not discriminate the age relations 
among the magma pulses. Radiogenic isotope data from the Tuolumne Intrusive Suite, 
California, U.S.A., were interpreted to reflect incremental emplacement of magma over 
several million years. The data we present here for the pre-eruptive magma chambers 
beneath Mutnovsky are consistent with the incremental emplacement of a 
compositionally diverse chamber that erupted basalt to dacite over a period of only 0.1 
Ma.  The resulting sub-volcanic pluton is probably a sheeted complex that may be on the 
order of ~20 km thick.  
Conclusions 
(1) Major, minor, trace element and Sr, Nd, Pb and O isotope data are consistent with 
fluid-flux melting of the Kamchatka mantle wedge to produce Mutnovsky 
magmas by dehydration and fluid transfer from the subducting Pacific plate and 
overlying meta-sediments, and minimal contribution of slab-sediment melt or slab 
melting. 
(2) Partial melts from the mantle beneath Mutnovsky, sourced in both the garnet-
peridotite and spinel-peridotite stability fields, ascended,  ponded and formed a 
pre-eruptive magma storage system at depths between 13 and 30 km, based on 
opx-liquid and cpx-liquid barometry. 
(3) Basaltic magma formed from partial melting of the garnet-peridotite stability field 
in the sub-arc mantle, and differentiated via closed-system fractional 
crystallization to produce the basaltic andesites and andesites erupted from 
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Mutnovsky I and II.  Dacites from Mutnovsky I and II formed from low degrees 
of partial melting of a spinel peridotite mantle.   
(4)  The compositional diversity of the rocks erupted from Mutnovsky III and IV was 
produced by different degrees of partial melting of spinel peridotite in the sub-arc 
mantle source region. 
(5) Opx-liquid and cpx-liquid model pressures are consistent with the downward 
building of the sub-volcanic magma plumbing system at Mutnovsky, which has 
implications for the emplacement and iterative assembly of sub-volcanic plutons.  
The model pressures yield calculated depths that increase from 13 km for 
Mutnovsky I and II, to 16 km for Mutnovsky III, to 30 km Mutnovsky IV.  These 
data imply the potential for amalgamation of the residual magma chambers into a 
large pluton provided that the erupted volume of material from Mutnovsky I, II, 
III and IV represents a small fraction of the total pre-eruptive magma volume 
beneath each volcanic center. 
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Table 1: Whole rock major and trace element data for Mutnovsky samples and mantle source compositions used in geochemical 
modeling.  Major element data is in weight percent and trace element data are in ppm.  Oxygen isotope values are averages of two 





































   N 52.500217° 
E 158.155833° 
    N 52.49845° 
E 158.16235° 
Rock Type Basalt Basalt Basalt Basalt Basaltic And. Basalt Basalt Basalt Basalt Basalt Basaltic And. 
Mineralogy Scoria P,Opx,Cpx P,Ol,Opx P,Ol,Opx,Cpx P,Ol,Opx P,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Cpx 
143Nd/144Nd         0.513108   
87Sr/86Sr         0.703387   
δ18O            
Mg# 0.54 0.55 0.57 0.62 0.52 0.60 0.61 0.60 0.73 0.67 0.55 
SiO2 50.81 50.89 51.52 51.56 55.86 49.7 50.27 49.76 50.52 50.05 53 
Al2O3 17.83 19.51 19.2 22.55 18.18 17.02 17.24 20.5 17.75 17.38 17.26 
FeO (T) 10.34 9.74 9.76 7.39 7.89 11.48 11.81 8.94 9.83 10.21 10.58 
MnO 0.191 0.189 0.18 0.21 0.18 0.229 0.223 0.21 0.16 0.21 0.224 
MgO 3.28 3.13 3.4 3.18 2.3 4.62 4.83 3.64 7.16 5.6 3.43 
CaO 8 9.88 8.76 8.56 5.8 8.94 9.42 10 8.62 9.61 8.06 
Na2O 3.15 3.37 3.29 2.82 3.56 3.11 3.08 2.7 2.41 2.86 3.43 
K2O 0.53 0.4 0.54 0.59 1.08 0.41 0.36 0.72 0.54 0.51 0.44 
TiO2 1.28 1.20 1.4 1.04 1.12 1.29 1.29 1.1 1.09 1.39 1.31 
P2O5 0.21 0.18 0.24 0.15 0.21 0.21 0.21 0.12 0.13 0.21 0.26 
LOI 2.78 0.61 0.72 1.48 1.98 0.65 0.06 1.63 0.96 0.88 1.41 
Total 99.54 100.2 100.1 100.35 100.04 98.94 100.1 100.32 100.29 100.05 100.6 
Be 1 1 <1 <1 <1 1 1    1 
Sc 36 34    38 40    39 
V 284 292 271 197 173 390 392 272 239 362 384 
Cr <20 <20 <20 <20 <20 20 30 <20 50 50 <20 
Co 27 26 15 13 13 37 31 17 27 24 29 
Ni <20 <20 <20 <20 <20 <20 <20 <20 20 <20 <20 
Zn 140 130 100 120 140 160 70 200 130 130 90 
Ga 20 20 22 21 22 19 19 21 20 21 19 
Rb 8 5 4 5 12 5 5 5 5 3 3 
Sr 401 473 547 542 454 404 413 511 443 469 469 
Y 21 23 27 29 34 25 27 23 18 28 41 
Zr 76 64 65 73 81 59 63 49 98 73 67 
Nb 2 <1 <1 <1 1 1 1 <1 <1 <1 2 
Cs 0.7 <0.5 <0.5 0.7 1.5 0.6 <0.5 0.8 0.8 0.6 <0.5 
Ba 197 149 145 151 263 171 165 134 163 168 254 
La 5.6 3.9 4.5 6.9 8.5 4.9 4.2 4 4.7 5.4 6.2 
 32 
Ce 15 11.7 13.6 17 22.7 13.9 12.6 11.9 12.4 15.5 17 
Pr 2.55 2.18 2.29 2.92 3.5 2.52 2.24 1.98 1.93 2.62 2.96 
Nd 12.4 11.3 11.2 13 15.6 12.6 11.2 9.7 8.5 12.6 15.3 
Sm 3.7 3.5 3.3 3.6 4.3 3.9 3.4 2.9 2.4 3.7 4.8 
Eu 1.3 1.4 1.32 1.32 1.6 1.43 1.31 1.12 0.93 1.38 1.88 
Gd 4.2 4.2 4.5 4.7 4.6 4.1 3.8 3 4.8 5.8 6.3 
Tb 0.7 0.7 0.8 0.8 0.8 0.7 0.7 0.5 0.8 1 1.1 
Dy 4.5 4.5 4.8 4.9 4.8 4.4 4.1 3.3 5 6 7.2 
Ho 1 1 1 1 1 0.9 0.8 0.7 1 1.2 1.6 
Er 3 3 2.9 2.9 3.2 2.9 2.4 1.9 2.9 3.5 5 
Tm 0.45 0.45 0.42 0.42 0.47 0.43 0.35 0.29 0.44 0.52 0.76 
Yb 2.8 2.8 2.7 2.7 3 2.7 2.2 1.9 2.8 3.3 4.7 
Lu 0.42 0.42 0.41 0.4 0.43 0.4 0.32 0.27 0.4 0.52 0.69 
Hf 2.6 2.2 1.8 1.8 2 1.8 1.4 2.3 2 2.2 2.2 
Ta <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 
Tl 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 
Pb 13 7 5 8 10 <5 5 9 <5 12 <5 
Th 0.7 0.3 0.2 0.3 0.3 0.3 0.2 0.4 0.3 0.6 0.5 





































Location    N 52.469117° 
E 158.16235° 
       
Rock Type Basaltic And. Basaltic And. Andesite Andesite Dacite Basalt Basalt Basalt Basaltic And. Basaltic And. Andesite 
Mineralogy P,Ol,Opx,Cpx P,Opx,Cpx P,Opx,Cpx P,Opx, Cpx P,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Opx 
143Nd/144Nd     0.513060 0.513089      
87Sr/86Sr     0.703380 0.703355      
δ18O            
Mg# 0.70 0.62 0.57 0.55 0.53 0.72 0.63 0.65 0.60 0.61 0.50 
SiO2 54.28 52.38 59.36 58.71 64.68 48.68 51.42 50.96 53.36 53.44 59.88 
Al2O3 18.16 18.18 17.87 16.48 16.04 18.65 17.78 18.54 17.05 17.33 16.33 
FeO (T) 7.5 8.91 6.06 6.87 5.34 9.51 10.07 9.21 9.72 9.29 7.27 
MnO 0.16 0.16 0.16 0.154 0.15 0.3 0.25 0.15 0.18 0.23 0.16 
MgO 4.69 3.88 2.18 2.21 1.62 6.4 4.56 4.48 3.92 3.8 1.96 
CaO 8.24 8.36 5.46 5.56 4.02 10.82 8.78 9.26 7.86 8.14 4.74 
Na2O 3.55 3.08 4.32 3.79 3.76 2.09 2.96 2.8 3.31 3.49 4.63 
K2O 0.77 0.72 1.02 1.24 1.98 0.48 0.54 0.66 0.78 0.72 1.51 
TiO2 0.9 1.18 1.01 0.91 0.91 1.17 1.37 1.2 1.35 1.31 1.26 
P2O5 0.2 0.24 0.31 0.26 0.22 0.15 0.17 0.19 0.23 0.28 0.45 
LOI 0.85 1.46 1.12 2.81 0.85 0.93 0.73 1.79 1.17 0.49 0.96 
 33 
Total 100.13 99.54 99.55 99.74 100.16 100.24 99.75 100.27 100.01 99.55 99.96 
Be <1 <1 <1 1 <1       
Sc    22        
V 152 292 114 132 129 299 367 270 292 288 67 
Cr 60 <20 <20 <20 <20 70 <20 20 <20 20 <20 
Co 19 20 9 15 10 32 25 21 17 20 10 
Ni 20 <20 <20 <20 <20 30 <20 <20 <20 <20 <20 
Zn 100 140 160 180 130 150 170 130 110 180 160 
Ga 21 22 22 19 20 20 22 22 22 22 23 
Rb 6 8 10 30 33 3 5 5 8 7 16 
Sr 469 454 469 397 400 440 448 488 452 450 394 
Y 27 39 32 29 32 22 28 26 37 35 55 
Zr 67 67 90 87 155 50 83 81 90 104 165 
Nb 4 2 2 2 3 <1 <1 <1 2 2 4 
Cs 0.7 1.6 <0.5 1.4 4.6 0.8 1 0.5 1.1 1.3 2.6 
Ba 219 213 304 328 517 141 190 165 230 228 468 
La 6.3 7.2 7.3 8 13.1 4.2 5.5 5.4 8.1 7.7 16.2 
Ce 17.2 19.5 21.1 21.7 31.7 12.2 15.5 15.7 23 22 42.5 
Pr 2.82 3.24 3.14 3.63 4.43 2.01 2.5 2.53 3.71 3.46 6.62 
Nd 12.8 15.3 14.2 17 17.9 9.5 11.8 11.4 17 16.1 28.6 
Sm 3.6 4.5 4 4.9 4.4 2.8 3.4 3.2 4.8 4.5 7.5 
Eu 1.43 1.61 1.7 1.82 1.41 1.07 1.36 1.24 1.68 1.55 2.33 
Gd 4.5 6 5.1 5.5 5.5 3.7 4.5 4.4 6.1 5.8 9.4 
Tb 0.8 1.1 0.9 0.9 0.9 0.7 0.8 0.8 1.1 1 1.6 
Dy 4.8 6.6 5.6 5.8 5.5 4 4.9 4.7 6.5 6.2 9.7 
Ho 1 1.3 1.1 1.3 1.1 0.8 1 0.9 1.3 1.2 1.9 
Er 2.8 3.8 3.3 4 3.3 2.3 2.8 2.7 3.8 3.6 5.6 
Tm 0.43 0.56 0.51 0.6 0.5 0.35 0.43 0.4 0.57 0.54 0.83 
Yb 2.7 3.6 3.3 3.7 3.2 2.2 2.7 2.6 3.7 3.5 5.4 
Lu 0.41 0.54 0.51 0.56 0.5 0.33 0.41 0.39 0.55 0.53 0.83 
Hf 1.8 1.9 2.4 2.9 3.7 1.4 2.2 2.1 2.5 2.7 4.3 
Ta <0.1 <0.1 <0.1 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 
Tl <0.1 <0.1 <0.1 0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Pb 7 9 13 17 22 8 11 9 <5 12 16 
Th 0.4 0.4 0.6 1 2 0.2 0.3 0.3 0.4 0.4 0.9 
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Rock Type Andesite Andesite Rhyodacite Basalt Basalt Basalt Basalt Basalt Basalt Basalt Basalt 
Mineralogy P,Opx,Cpx P,Opx P,Opx No TS P,Ol,Cpx No TS P,Ol,Cpx P,Ol,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Cpx 
143Nd/144Nd   0.513077     0.513101    
87Sr/86Sr   0.703358     0.703335    
δ18O            
Mg# 0.47 0.52 0.45 0.61 0.61 0.61 0.61 0.70 0.68 0.67 0.68 
SiO2 62.46 57.27 67.53 50 50.48 50.05 48.36 48.85 49.2 52.62 50.96 
Al2O3 15.91 15.73 14.63 17.63 18.01 17.97 18.94 22.65 17.63 17.73 20 
FeO (T) 5.76 9.35 4.72 10.97 10.77 10.96 9.86 7.14 9.83 9.03 7.81 
MnO 0.21 0.21 0.108 0.199 0.2 0.203 0.177 0.131 0.15 0.18 0.24 
MgO 1.38 2.65 1.05 4.53 4.41 4.58 4.07 4.4 5.67 4.84 4.4 
CaO 4.24 5.94 3.31 8.77 9.07 9.07 10.3 12.42 10.77 8.7 10.38 
Na2O 5.01 3.88 4.55 2.92 3.1 3 2.84 2.16 2.59 2.88 2.01 
K2O 1.47 1.3 2.1 0.44 0.37 0.36 0.52 0.28 0.45 0.78 0.6 
TiO2 1 1.45 0.47 1.12 1.12 1.12 1.07 0.59 1.13 1.15 0.96 
P2O5 0.31 0.34 0.1 0.2 0.15 0.17 0.19 0.09 0.15 0.19 0.18 
LOI 1.58 0.97 0.21 1.05 1.12 0.87 1.19 0.63 1.21 1.11 0.75 
Total 99.97 100.13 99.33 99.05 100 99.58 98.62 100.1 99.88 100.22 100.29 
Be   1 1 1 <1 1 <1 <1   
Sc   12 37 38 38 37 27    
V 37 199 64 357 250 230 346 204 324 288 257 
Cr <20 <20 <20 <20 <20 <20 60 100 50 40 30 
Co 6 15 14 40 40 32 37 33 28 21 22 
Ni <20 <20 20 <20 <20 <20 30 40 <20 <20 <20 
Zn 190 170 100 170 160 80 130 80 150 120 120 
Ga 23 23 19 23 23 19 22 20 20 21 21 
Rb 18 13 43 6 5 2 8 5 <2 6 3 
Sr 386 398 261 404 422 418 411 438 439 442 486 
Y 48 46 13 17 11 13 21 10 22 31 20 
Zr 173 153 92 49 45 43 61 61 51 81 55 
Nb 4 3 2 1 1 1 1 1 <1 <1 <1 
Cs 3.1 1.5 2.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 0.6 
Ba 506 404 591 173 170 160 176 122 145 266 174 
La 14.6 11.8 8.6 4.3 2.8 2.8 4.6 2.6 4.6 9.8 5.1 
Ce 38.5 33.1 18.4 11.7 7.9 7.8 12.8 7.3 12.6 24.7 14.3 
Pr 5.79 5.14 2.43 2 1.3 1.29 2.21 1.22 2.01 3.71 2.22 
Nd 25 23 9.4 9.7 6.3 6.5 10.8 5.8 9.6 16 10.1 
Sm 6.6 6.3 2.3 2.8 1.9 2 3.2 1.7 2.8 4.3 2.9 
Eu 2.18 2.07 0.83 1.12 0.77 0.74 1.19 0.72 1.07 1.41 1.14 
Gd 8.1 7.7 2.4 3.4 2.3 2.4 3.7 2.1 3.7 5.4 3.6 
Tb 1.4 1.3 0.4 0.6 0.4 0.4 0.6 0.4 0.7 0.9 0.6 
Dy 8.5 8.1 2.6 3.6 2.5 2.6 4 2.3 4.1 5.6 3.6 
Ho 1.7 1.6 0.6 0.8 0.5 0.5 0.9 0.5 0.8 1.1 0.7 
Er 5 4.8 1.9 2.4 1.6 1.5 2.7 1.6 2.4 3.4 2 
Tm 0.75 0.72 0.3 0.36 0.24 0.23 0.4 0.23 0.34 0.49 0.3 
Yb 5 4.7 2 2.3 1.5 1.4 2.5 1.5 2.2 3.1 2 
 35 
Lu 0.77 0.72 0.32 0.33 0.23 0.22 0.37 0.22 0.33 0.48 0.3 
Hf 4.3 3.8 2.8 1.6 1.6 1.6 1.9 1.2 1.4 2.1 1.4 
Ta 0.2 0.2 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Tl 0.1 <0.1 0.3 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
 
Pb 24 16 24 10 12 13 8 6 10 8 8 
Th 0.9 0.7 3 0.4 0.5 0.3 0.5 0.3 0.3 0.5 0.2 



































Location   N 52.471083° 
E 158.173933° 




 N 52.460717° 
E 158.1617° 
   
Rock Type Basalt Basalt Basaltic And. Basaltic And. Andesite Trachyandesite Dacite Basalt Basalt Basalt Basalt 
Mineralogy P,Ol,Cpx P,Ol,Cpx P,Opx P,Ol,Cpx P,Opx,Cpx P,Ol,Cpx P,Opx,Cpx P,Opx,Cpx P,Ol,Opx,Cpx P,Ol,Opx,Cpx Plag, Ol 
143Nd/144Nd       0.513083    0.513079 
87Sr/86Sr       0.703342    0.703346 
δ18O           5.340 
Mg# 0.77 0.77 0.64 0.72 0.55 0.51 0.43 0.60 0.70 0.69 0.58 
SiO2 48.76 49.23 55.9 52.8 58.83 62.55 69.4 50.61 48.91 51.08 50.46 
Al2O3 17.31 17.75 16.19 19 18.01 15.62 14.61 18.43 18.95 18 20.74 
FeO (T) 8.89 9.66 8.74 7.82 6.55 5.51 3.65 9.49 9.85 9.11 7.86 
MnO 0.11 0.181 0.153 0.14 0.126 0.206 0.1 0.156 0.181 0.2 0.18 
MgO 8 8.47 4.19 5.38 2.16 1.51 0.75 3.74 6.18 5.3 5.1 
CaO 10.64 10.71 7.7 9.18 7.23 3.27 3.09 8.42 10.75 10.22 11.06 
Na2O 2.01 2.27 2.77 2.49 3.65 4.81 4.18 2.68 2.5 2.5 2.23 
K2O 0.27 0.4 1.35 0.66 1.62 2.64 3.18 0.52 0.29 0.6 0.54 
TiO2 0.9 0.82 0.94 0.79 0.84 1.24 0.63 0.94 0.84 1.11 0.77 
P2O5 0.21 0.19 0.23 0.15 0.21 0.24 0.12 0.16 0.16 0.17 0.1 
LOI 1.61 0.02 0.17 0.81 0.71 3.1 0.26 3.84 1.29 1.1 0.84 
Total 99.7 100.8 99.3 100.09 100.7 101.3 100.33 100.1 100.9 100.4 100.14 
Be  <1  <1 1 2 <1 1 <1   
Sc  33 29  21 20  34 34   
V 222 260 243 194 171 76 34 325 288 268 233 
Cr 120 170 60 50 20 <20 <20 60 80 40 110 
Co 32 54 29 26 20 8 6 40 38 23 31 
Ni 50 130 30 <20 <20 <20 <20 <20 40 <20 40 
Zn 130 140 100 120 120 250 80 170 100 90 120 
Ga 18 19 16 19 21 20 18 22 19 20 18 
 36 
Rb 6 6 26 10 34 49 56 9 3 4 4 
Sr 468 437 335 419 378 336 245 409 416 468 391 
Y 19 16 25 21 24 40 43 23 16 20 15 
Zr 59 50 125 73 136 264 271 53 47 78 43 
Nb <1 1 2 2 3 8 7 1 1 <1 1 
Cs 0.8 <0.5 1.9 1.7 2 1.8 8.2 0.6 <0.5 0.6 <0.5 
Ba 184 179 377 222 431 822 775 212 157 167 121 
  La 5.9 4.8 17 5.9 10.1 23.6 20 4.8 3.8 4.9 3.1 
Ce 15.5 12.7 41.4 15 24.8 56.1 48.4 13 10.2 13.2 9.1 
Pr 2.33 2.06 5.94 2.25 3.74 7.87 6.56 2.2 1.69 2.05 1.46 
Nd 10 9.3 22.8 9.8 16 30.8 25.9 10.8 7.8 9.2 6.8 
Sm 2.7 2.7 5.3 2.7 4.2 7.2 6.3 3.3 2.3 2.6 1.9 
Eu 1 1.01 1.47 0.98 1.23 2.3 1.49 1.25 0.92 1.01 0.78 
Gd 3.3 3 5.1 3.4 4.6 7.2 7.1 4.1 2.7 3.4 2.3 
Tb 0.6 0.5 0.8 0.6 0.7 1.2 1.2 0.7 0.4 0.6 0.4 
Dy 3.4 2.9 4.7 3.7 4.6 7.3 7.4 4.5 2.8 3.6 2.5 
Ho 0.7 0.6 1 0.7 1 1.5 1.5 1 0.6 0.7 0.5 
Er 1.9 2 3.1 2.2 3.1 4.8 4.5 3 1.9 2.1 1.5 
Tm 0.28 0.29 0.46 0.33 0.47 0.74 0.67 0.45 0.29 0.31 0.23 
Yb 1.8 1.8 2.8 2.1 2.9 4.7 4.4 2.8 1.8 2 1.5 
Lu 0.27 0.28 0.43 0.32 0.45 0.72 0.69 0.43 0.26 0.29 0.22 
Hf 1.4 1.6 3.7 1.9 4.2 7 6.6 1.8 1.4 2 1.2 
Ta <0.1 <0.1 0.2 <0.1 0.2 0.6 0.4 <0.1 <0.1 <0.1 <0.1 
Tl <0.1 <0.1 0.2 0.1 0.2 0.5 0.4 <0.1 <0.1 <0.1 <0.1 
Pb 8 8 16 11 23 34 25 12 <5 6 6 
Th 0.4 0.3 3.8 0.6 2.3 3.6 3.5 0.4 0.3 0.3 0.3 


























Location         
Rock Type Basalt Basalt Basalt Basalt Basaltic And. Basaltic And.   
Mineralogy Plag, Ol Plag, Ol Plag, Ol Plag, Ol P,Ol,Opx,Cpx Plag, Ol, Cpx   
143Nd/144Nd      0.513077   
87Sr/86Sr      0.703340   
δ18O 5.295 5.505 5.285 5.435  5.12   
Mg# 0.52 0.58 0.52 0.62 0.68 0.55   
SiO2 49.6 49.76 48.78 49.6 54.37 54.02 45 44.1 
Al2O3 19.74 18.95 20.17 17.93 16.75 17.37 3.65 2.2 
FeO (T) 9.52 9.35 10.01 9.56 9.06 8.63 8.05 8.19 
MnO 0.21 0.14 0.18 0.19 0.16 0.15 0.13 0.14 
 37 
MgO 5.02 6.18 5.38 7.14 5.21 5 37.8 41.2 
CaO 10.6 10.3 10.69 10.72 8.87 8.95 3.55 2.2 
Na2O 2.42 2.48 2.7 2.25 2.62 3.09 0.36 0.21 
K2O 0.42 0.54 0.55 0.48 0.84 1.2   
TiO2 1.05 1 1 0.92 0.90 1 0.20 0.09 
P2O5 0.25 0.23 0.16 0.14 0.18 0.18 0.02 0.03 
LOI 1 1.07 0.12 1.01 1.87 0.25   
Total 100.1 100.3 99.98 100.31 99.97 100.09 98.76 98.36 
Be       0.068  
Sc       16.2 12 
V 307 275 291 291 274 228 85 53 
Cr 60 110 50 150 80 80 4500 2690 
Co 30 33 35 40 27 30 105 112 
Ni <20 30 30 60 30 30 2600 2160 
Zn 100 110 110 110 120 100 55 65 
Ga 20 18 20 19 19 18 4 2.4 
Rb 4 5 3 6 16 16 0.6 1.9 
Sr 407 391 399 399 345 371 19.9 20 
Y 18 20 17 18 23 23 4.3 4.4 
Zr 48 60 40 51 95 92 10.5 21 
Nb 2 2 1 2 2 2 0.658 4.8 
Cs <0.5 0.6 <0.5 <0.5 1.1 1.1 0.021 0.001 
Ba 130 162 110 140 259 271 6.6 33 
La 3.5 4.9 3 4.6 6.4 6.8 0.648 0.77 
Ce 10.3 13.9 8.9 12.9 17.6 18.3 1.675 2.08 
Pr 1.68 2.17 1.47 2.01 2.62 2.77 0.254 0.21 
Nd 8.5 10.5 7.5 9.7 12.2 12.6 1.25 1.1 
Sm 2.5 2.9 2.2 2.7 3.3 3.3 0.406 0.25 
Eu 0.95 1.03 0.88 1.03 1.04 1.04 0.154 0.1 
Gd 2.8 3.1 2.6 2.8 3.6 3.5 0.544 0.31 
Tb 0.5 0.6 0.5 0.5 0.6 0.6 0.099 0.056 
Dy 3 3.3 2.8 3 3.7 3.8 0.674 0.47 
Ho 0.6 0.6 0.6 0.6 0.8 0.7 0.149 0.09 
Er 1.8 1.9 1.6 1.7 2.2 2.2 0.438 0.3 
Tm 0.26 0.27 0.24 0.26 0.33 0.32 0.068 0.038 
Yb 1.7 1.8 1.6 1.6 2.1 2 0.441 0.27 
Lu 0.27 0.29 0.25 0.25 0.33 0.32 0.0675 0.045 
Hf 1.4 1.7 1.2 1.5 2.7 2.5 0.283 0.27 
Ta <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.037 0.4 
Tl <0.1 5.9 <0.1 <0.1 0.2 0.1  0.0012 
Pb <5 9 <5 6 7 10 0.15 0.16 
Th 0.3 0.3 0.2 0.4 1.2 1.2 0.079 0.71 




Table 2: Partition coefficients used in geochemical modeling; Kd’s for peridotite from 
Kelemen (2003), Kd’s for basalts and basaltic andesites from ‘Center for Volcanic and 






    Kd's for Basalts and Basaltic 
Andesites 
 Olivine Opx Cpx Spinel Garnet Plagioclase Cpx Olivine Opx 
La 0.000007 0.001 0.0536 0.006 0.001 0.2 0.1 0.001 0.003 
Ce 0.0001 0.003 0.0858 0.006 0.009 0.18 0.15 0.001 0.006 
Pr 0.00004 0.006 0.13 0.006 0.033     
Nd 0.00007 0.009 0.1873 0.006 0.057 0.14 0.2 0.001 0.01 
Sm 0.0007 0.02 0.291 0.006 0.217 0.11 0.25 0.001 0.012 
Eu 0.00095 0.03 0.33 0.006 0.45 0.1 0.27  0.001 0.015 
Gd 0.0012 0.04 0.37 0.006 0.9 0.09 0.29 0.001 0.017 
Dy 0.004 0.06 0.442 0.0015 2 0.07 0.31 0.001 0.025 
Er      0.05 0.33 0.001 0.035 
Yb 0.023 0.1 0.43 0.0045 7 0.03 0.35 0.001 0.05 




Figure 1:  Schematic map of the Kamchatka peninsula showing the location of 
subduction and major volcanic centers, including Mutnovsky.  Subduction rate from Lees 




















Figure 2 (continued on next page). 
 41  
Figure 2 (continued): Geological map of Gorely and Mutnovsky volcanoes, modified from Selyangin (2009) with original computer 
graphics by E.M. Gazzaeva.  Inset shows location of map in Kamchatka. Squares with numbers correspond to sample locations, as 











Figure 4: AFM diagrams showing tholeiitic vs. calc-alkaline trends at Mutnovsky.  Alk=alkalis (Na2O + K2O), FeO*= total iron as 





Figure 5: Trace element abundances normalized to normal mid-ocean ridge basalt (Sun and McDonough, 1989) for each eruptive 




Figure 6: Rare earth element abundances normalized to chondrite (Sun, 1980). (a) Mutnovsky I, (b) Mutnovsky II, (c) Mutnovsky III, 























Figure 7: Nd and Sr (a) and Pb (b) isotope plots of samples from Mutnovsky (diamond 
symbols, sample explanations are found in the text) and mantle reservoirs.  Fields for 
comparison are as follows, from Zindler and Hart (1986): DM=depleted mantle, 
MORB=mid-ocean ridge basalts, HIMU=high 206Pb/204Pb mantle, PREMA=prevalent 







Figure 8: Pressures calculated by using opx-liquid (a) and cpx-liquid (b) 
thermobarometry.  One-sigma error bars are shown, some of which are smaller than the 
size of the symbols.  Smaller diagrams to the right show the entire error bars; area within 




Figure 9: Harker major element variation diagrams for all four eruptive centers. 
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Figure 10: La/Y vs. SiO2 for Mutnovsky I (a), Mutnovsky II (b), Mutnovsky III (c), and Mutnovsky IV (d).  Higher La/Y reflects 
lower degrees of partial melting.  In (a) and (b), the La/Y ratios of dacite are statistically (at a 95% confidence interval) different from 
the La/Y ratios of other rock types.  In (c), basalts and basaltic andesite CM-9a have La/Y ratios that are statistically different from the 
La/Y ratios of other rock types.  In (d), basalts and basaltic andesites are statistically significantly different in La/Y from one another.  

















Figure 11: REE modeling of Mutnovsky I (a), Mutnovsky II (b), Mutnovsky III (c), and Mutnovsky IV (d).  Shaded fields (colors as in 


























Figure 12: Sr/Y and La/Yb discrimation diagrams (after Defant and Drummond, 1990) 
for determining adakites or adakite-like geochemical signatures with Mutnovsky samples 





Figure 13: Th vs. Th/La for all Mutnovsky eruptive centers. Kamchatka subducted sediment is a calculated average value for 





Figure 14: Schematic model for the evolution of Mutnovsky from Mutnovsky I (a), to 
Mutnovsky II (b), to Mutnovsky III (c), to Mutnovsky IV (d), as described in the text.  
Shade of source magma corresponds to eruptive center shade.  Part (e) contains a 
representation of the current location of Mutnovsky’s plumbing system above the 
subducting Pacific plate, and the approximate depth of the garnet-spinel facies transition, 




MELT INCLUSION EVIDENCE FOR MAGMA MIXING AT  
MUTNOVSKY VOLCANO, KAMCHATKA 
Abstract 
Mutnovsky Volcano, located in Kamchatka, Russia, is a young volcano that has 
formed a series of four stratocones over its history.  Erupted products at Mutnovsky range 
in composition from basalts to dacites; basalts are the most common.  In this study, melt 
inclusions from all erupted compositions and eruptive centers were analyzed to 
investigate the causes of the compositional heterogeneity, melt evolution, and pre-
eruptive magma storage system.  Melt inclusions from Mutnovsky are found in olivine, 
plagioclase, orthopyroxene, and clinopyroxene and they trap a wide range of melt 
compositions.   Geochemical modeling of melt inclusion data, field evidence, and 
plagioclase phenocryst zoning all indicate that magma mixing produced the range of bulk 
rock compositions erupted at Mutnovsky.  The differences in melt inclusion compositions 
in each host mineral demonstrate that different host minerals trapped unique melts that 
evolved separately from one another.  These individual melt portions rose through the 
crust and stagnated in a series of stacked pre-eruptive magma storage chambers that 
deepen with time.   
Introduction 
Melt inclusions have become an increasingly important tool for improving our 
understanding of volcanic processes.  Melt inclusions provide much more detailed 
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samples of melt compositions than we can gain with whole rock analyses alone.  Melt 
inclusions have been used to determine that melts are much more diverse than originally 
thought (Charlier et al., 2007), that magma mixing is an important source of 
compositional change and eruption triggering (Kent et al., 2010 and references therein), 
and that there can be multiple populations of compositionally distinct melt present within 
one volcanic system (Halter et al., 2004a).  Melt inclusions are also commonly used to 
determine volatile contents of melts and how these are related to degassing and eruption 
processes (Wallace, 2005; Blundy and Cashman, 2005; Métrich and Wallace, 2008). 
In this study, we analyzed 228 melt inclusions from Mutnovsky Volcano, 
Kamchatka to investigate the compositional heterogeneity and melts evolution of this 
volcanic system, which is building upon the studies of Robertson et al. (in review) and 
Duggen et al. (2007).  The melt inclusion data provide information about different melt 
populations, how they relate to progressive magma evolution, and how they are related to 
the phenocryst phases in Mutnovsky lavas.  The relationship of the melt inclusion 
compositions to whole rock compositions is especially insightful to potential magmatic 
differentiation and mixing processes.  Melt inclusion-host phenocryst paired data are also 
used to calculate pyroxene-liquid equilibrium pressures which are used to build a model 
explaining how the magma storage system at Mutnovsky has evolved over its history. 
Geological Setting 
Mutnovsky Volcano is a part of the Eastern Volcanic Front in southern 
Kamchatka, about 75 km southwest of Petropavlovsk-Kamchatksy (Fig. 1).  Mutnovsky 
formed over the past 80 ka by eruptions related to four stratocones, Mutnovsky I-IV.  The 
56 
 
eruptive centers have been placed in a relative time sequence, with Mutnovsky I the 
oldest and Mutnovsky IV the youngest, based on glacial deposits and tephrochronology.  
No radiogenic ages are available for Mutnovsky, however.  The majority of the erupted 
products in all the stratocones are basalt and basaltic andesite; however, Mutnovsky I-III 
also erupted andesite and dacite.  A more detailed description of Mutnovsky’s geologic 
setting is found in Robertson et al. (in review) and Selyangin (1993; 2009).   
Sample Selection and Methods 
Whole rock geochemistry was performed on a total of 55 samples collected from 
Mutnovsky I to IV.  Samples were crushed, pulverized, and then powdered with a steel 
disc mill to ensure complete sample homogenization before geochemical analysis.  Major 
and trace element analyses were performed by using inductively coupled plasma mass 
spectrometry (ICP-MS) on whole rock powders at Activation Laboratories, Ltd. in 
Ontario, Canada.  Major element abundances were determined by using lithium 
metaborate/tetraborate fusion of rock powders and analysis on either a combination 
simultaneous/sequential Thermo-Jarrell-Ash ENVIRO II or a Varian Vista 735 ICP-MS.  
Trace element abundances were determined by using lithium metaborate/tetraborate 
fusion of rock powders, which were analyzed by a Perkin Elmer Sciex ELAN 6000, 
6100, or 9000 ICP-MS. 
 Plagioclase and pyroxene compositions were determined by using a JEOL JXA-
8900 SuperProbe electron probe microanalyzer (EPMA) at the University of Nevada Las 
Vegas.  Plagioclase analyses were performed with a 15 kV accelerating voltage, a 10 nA 
Faraday cage current and a beam diameter of 5 µm for each spot.  Line traverses were set 
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up across plagioclase grains, from rim to rim, with 7 µm spacing between spots (from the 
center of one spot to the center of the next).  Monte Carlo simulations of the energy 
distribution indicate that >98% of the absorbed energy is retained within the 5 µm spot 
size.  Pyroxene analyses were performed with a 15 kV accelerating voltage, a 10 nA 
Faraday cage current and a beam diameter of 10 microns for most crystals. We used an 
appropriately sized beam for crystals measuring <10 microns in maximum diameter.  
Most pyroxene crystals were only large enough for one analysis per crystal, but 2 
analyses, core and rim, were performed on crystals larger than ~20 microns.  The larger 
crystals (i.e., >20 microns) displayed no apparent compositional zoning, based on core 
and rim analyses and back-scattered electron (BSE) imaging.   
 Melt inclusions were analyzed in phenocrysts from 15 whole rock samples by 
using laser ablation (LA-) ICP-MS; four from Mutnovsky I, II, and III, and three from 
Mutnovsky IV.  The samples from Mutnovsky I-III include a basalt, basaltic andesite, 
andesite, and dacite chosen for having the most melt inclusions from each center.  The 
Mutnovsky IV samples are two basalts and a basaltic andesite, chosen for having the 
most melt inclusions.  Samples were selected to cover the range of compositions present 
in each eruptive center. 
 Samples were cut into thick (200 µm) sections and polished, and then 
petrographically characterized.  Melt inclusions were selected from all major phenocryst 
phases, which are olivine, clinopyroxene, orthopyroxene, and plagioclase; phenocryst 
size ranged from ~200-~3000 microns in diameter.  Most melt inclusions were 
recrystallized, but some partially devitrified and purely glassy inclusions with a shrinkage 
bubble were also identified and analyzed (Fig. 2).  Only those inclusions that were greater 
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than ~10 µm in diameter, no deeper in their host mineral than their diameter, and not 
exposed at the surface of the thick section were targeted for analysis, following principles 
outlined in Pettke (2006).  Whenever possible, melt inclusion assemblages (Halter et al., 
2004a; Bodnar and Student, 2006) were analyzed to have multiple samples of the same 
generation of melt, assumed to be compositionally uniform.  Care was taken to avoid 
melt inclusions with signs of post-entrapment modification such as alteration or leakage.  
Melt inclusions were not re-homogenized before analysis.   
 Melt inclusions were analyzed by using a LA-ICP-MS at the University of Bern.   
The system comprises of a GeoLas-Pro 2006 193 nm ArF Excimer laser system (Lambda 
Physik, Germany) combined with an Elan DRC-e quadrupole mass spectrometer (Perkin 
Elmer, Canada).  The melt inclusion signal was de-convoluted from the host signal by 
using the procedure developed and described by Halter et al. (2002) and reviewed in 
Heinrich et al. (2003) and Pettke (2006) through use of the Signal Integration for 
Laboratory Laser Systems (SILLS) program (Guillong et al., 2008).  The demonstrated 
accuracy of these methods has been described in Pettke et al. (2004) and Halter et al. 
(2004b).  Melt inclusion signal intervals were chosen by examining the entire major and 
trace element transient signal; trace elements such as Zr, Y, and Ce provided the best 
evidence for the presence of a melt inclusion (Fig. 3). Compositions of the host minerals 
and the mixed host plus inclusion signal intervals were quantified by summing to 100% 
oxides (Leach and Hieftje, 2000; Halter et al., 2002).   
In order to determine the pure inclusion composition, a second internal standard is 
required to determine the analysis-specific mass fraction of inclusion in the mixed 
inclusion plus host signal section.  Whole rock values of K2O and MnO were used as the 
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second internal standards; K2O for olivine and pyroxene hosted melt inclusions and MnO 
for plagioclase hosted melt inclusions.  These elements were chosen because they are 
incompatible in the host minerals for which they were used.  Multiple data reduction 
techniques were tested with the data from this study: using whole rock values of Al2O3 
for all melt inclusions; using Al2O3 whole rock values for olivine and pyroxene and MgO 
whole rock values for plagioclase; using Fe-Mg KD values; and using the fractionation 
trends method of Zajacz and Halter (2007).  Each technique was compared by evaluation 
of plausibility of major element concentrations, trace element ratios, and multiple KD 
mineral-melt calculations (Fe-Mg in olivine, Mg in olivine, Ni in olivine, K in 
plagioclase, and Mn in pyroxene).  Melt inclusion compositions calculated by using both 
whole rock Al2O3 values and Al2O3 and MgO values as a second internal standard 
yielded high total oxides (i.e., >102 wt. %) and often yielded unreasonably high values 
for major elements, such as SiO2, in the hundreds of wt. % range.  Olivine Fe-Mg KD 
values were used to calculate a second internal standard for melt inclusions hosted in 
olivine; the KD value of 0.31 from Ulmer (1989) was used, which was calculated for 
basalts at low pressures (0.1-0.3 GPa).  The Fe/Mg ratio in the melt inclusion can be 
determined from the Fe/Mg ratio in the host olivine through the use of this KD value 
(Zajacz and Halter, 2007).  Melt inclusion compositions calculated by using these KD-
determined internal standards all yielded very high, >60 wt. %, Al2O3.  The fractionation 
method of Zajacz and Halter (2007) is based on the assumption that the melt inclusions 
are trapping a range of compositions along a liquid line of descent.  In this method, the 
mass fraction (x) of melt inclusion/host is determined by the intersection of the regression 
line describing the liquid line of descent whole rock values and the trend of iterative 
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subtraction of the host mineral  from the mixed signal of host plus melt inclusion.  
Incompatible vs. compatible elements, in this case, FeO vs. Al2O3 and CaO vs. MgO, are 
plotted to form regression lines.  These two sets of elements were chosen for comparison, 
and in each case there was a compatible and incompatible element for each phenocryst 
phase present.  For both element pairs, the melt inclusion compositions calculated with 
the fractionation method often yielded calculated KD values that were much higher or 
lower than experimentally determined published values.  For all samples, the whole rock 
K2O and MnO method returned the most reasonable values in terms of oxide totals close 
to 100% (99-102 wt. %) and KD values close (within ~10%) to published values.  After 
all the data were reduced, any melt inclusions with major element totals over 102 wt. % 
or calculated KD values that differed more than 10% from published values were removed 
from further investigation.   
Melt Inclusion and Host Phenocryst Data 
Host Phenocrysts 
Olivine, clinopyroxene, and orthopyroxene phenocrysts have smaller 
compositional ranges than plagioclase within each mineral type.  Clinopyroxene has 
Mg#’s (mol [Mg/(Mg+Fe)]) which range from 0.60 to 0.76 and orthopyroxene has Mg#’s 
which range from 0.49 to 0.69.  Olivine hosts have Mg#’s ranging from 0.68 to 0.81.  
Plagioclase hosts have a larger range in composition, with phenocrysts ranging from 
anorthite-rich (e.g., 17mrb24; An93Ab7) to moderately albite-rich (ex. 16mrb16; 
An35Ab62Or3) (Table 1).  EPMA analyses of plagioclase phenocrysts indicate that normal 
(higher Ca in the core than the rim of the crystal), reverse (lower Ca in the core than the 
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rim of the crystal), and oscillatory zoning occur in phenocrysts from all eruptive centers 
(Appendix C).   
Melt Inclusions 
Melt inclusion compositions range from picro-basaltic to rhyolitic over the entire 
sample population (Table 1; whole rock samples are named with CM- or M- prefixes and 
melt inclusion values are named with a #mr- prefix).  Silica variations among melt 
inclusions from one rock sample can be as small as 10 wt. %, e.g., sample CM-113, to as 
large as 24 wt. %, e.g., sample CM-8a.  Other major elements in the melt inclusions from 
all samples have larger ranges than the range of all whole rock values (Fig. 4).  LeBas 
(1986) diagrams for each sample (Fig. 5) indicate that the whole rock total alkalis vs. 
SiO2 values for whole rock usually lie in between the values for the melt inclusions from 
the same sample.  The two exceptions, CM-113 and M1-02-08, have whole rock 
compositions that are less silicic than the melt inclusions their phenocrysts host.  
Melt inclusion trace element patterns are very similar to their whole rock trace 
element patterns.  Melt inclusions are enriched in the large ion lithophile elements 
(LILE), and to a lesser degree the light rare earth elements (LREE), and are depleted in 
the high field strength elements (HFSE) (Fig. 6).  When considering the incompatible 
trace element ratios Rb vs. Ba, Rb vs. La, Rb vs. Sr, and Zr vs. Th in samples CM-8a and 
CM-62, whole rock values fall close to mixing lines between the most enriched and 
depleted (in the trace element of interest) melt inclusion values.  Note that Sr is the only 
element considered that is somewhat compatible because of the presence of plagioclase in 
the system. The endpoints of the mixing lines were chosen to best represent the extremes 
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of the melt inclusion population in each plot.  There are some melt inclusions that fall 
outside the general trend of the melt inclusion population and do not conform to the 
mixing trend.  The two samples portrayed in Fig. 7 are generally representative of the rest 
of the sample population; however, some other samples have whole rock values that do 
not fall directly adjacent to melt inclusion mixing lines.  Melt inclusion major and trace 
element compositions are similar for all eruptive centers (Mutnovsky I-IV). 
Melt Inclusions by Host Mineral 
The different melt inclusion host minerals have trapped different melt inclusion 
compositions.  Plagioclase is the most prevalent phenocryst phase at Mutnovsky, 
occurring in all samples, and it has the highest number of analyzed melt inclusions and 
the widest range of melt inclusion compositions (Fig. 8).  When compared to whole rock 
compositions, clinopyroxene, orthopyroxene, and plagioclase all contain melt inclusions 
that span the compositional range of the whole rocks and extend to more silica-rich 
compositions (Figure 8).  Olivine hosted melt inclusions have compositions that span the 
compositional range of the whole rocks and extend to more silica-poor compositions 
(Figure 8).   
 The average melt SiO2 values of inclusions for each host mineral, compared to the 
whole rock value, in each sample are shown in Figure 9.  Clinopyroxene- and 
plagioclase-hosted melt inclusions usually have the highest average SiO2 values while 
olivine-hosted melt inclusions and whole rocks tend to have the lowest average values.   
Discussion and Interpretation 
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Petrographic evidence, field evidence, and phenocryst zonation patterns indicate 
that magma mixing was occurring throughout the evolution of Mutnovsky igneous 
activity.  Field evidence for magma commingling includes mafic enclaves with chilled 
margins found in a more felsic Mutnovsky I host (Fig. 10).  Resorbed and sieve-textured 
plagioclase phenocrysts are abundant in samples from every eruptive center and of every 
major rock composition.  EPMA traverses across plagioclase phenocrysts indicate that 
many plagioclase crystals are zoned.  Normally zoned and oscillatory zoned plagioclase 
phenocrysts are the most common in Mutnovsky samples, but there are also some 
reversely zoned plagioclase phenocrysts (Appendix C).   The variety of observed 
plagioclase zoning types is also consistent with magma mixing (Murphy et al., 2000).     
Our previous study of the evolution of Mutnovsky (Robertson et al., in review) 
suggested that the measured compositional heterogeneity of the erupted products was due 
to different amounts and depths of partial melting followed by closed system fractional 
crystallization.  The new melt inclusion data allow us to further investigate the cause of 
the variety of whole rock geochemical compositions.  The difference in melt inclusion 
compositions between different host minerals provides information on the pre-eruptive 
melt compositions, as well as crystallization history.  Each host mineral type has a 
different range of melt inclusion compositions (Fig. 8), while individual phenocrysts have 
rather uniform melt inclusion compositions.  However, some individual plagioclase 
phenocrysts have one melt inclusion that differs by 6 to 15 wt. % in SiO2 from the other 
melt inclusions in that phenocryst.  This is likely a product of the prevalence of 
plagioclase as a phenocryst phase, being a liquidus phase early in the system’s 
development, with continued crystallization up to eruption.  Therefore, plagioclase may 
64 
 
be expected to trap a wider range of melt compositions than other phases that are not 
stable throughout the entire crystallization sequence.  There is no correlation between 
host phenocryst size and the range of melt inclusion compositions trapped.  Individual 
plagioclase phenocrysts with large ranges of melt inclusion compositions range in size 
from ~200 to 2000 microns in diameter.   Individual olivine and pyroxene host 
phenocrysts have similar size ranges as compared to plagioclase, but do not trap as large 
of a range in melt inclusion compositions.  Figure 11 shows the ranges of melt inclusion 
SiO2 values for different host phenocryst sizes by mineral.  If fractional crystallization is 
the dominant differentiation process, small phenocrysts, which represent late stage 
crystallization, would trap the most evolved melts.  However, at Mutnovsky, small (≤ 250 
µm) phenocrysts trap a range of melt inclusion compositions from basaltic to rhyolitic; 
this indicates that magma mixing rather than fractional crystallization is the main 
differentiation process causing the compositional heterogeneity of whole rocks.  The 
small host phenocrysts are crystallizing and trapping these different melt inclusion 
compositions in individual, separate magma batches that are later mixed together to 
produce the whole rock compositions. 
In plagioclase-hosted melt inclusions in sample CM-142, single melt inclusion 
outliers can be explained by differences among melt inclusion assemblages.  Melt 
inclusions 23mrc11-14 are all trapped in one phenocryst, but 23mrc11-13 are part of one 
melt inclusion assemblage with lower SiO2 closer to the edge of the plagioclase and 
23mrc14 is part of another melt inclusion assemblage, located near the center of the 
plagioclase phenocryst, with higher SiO2.  This is consistent with reverse zoning with 
respect to trapped melt inclusion compositions.  Another plagioclase phenocryst in the 
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same sample contains melt inclusions 23mrc18-19; 23mrc18 is part of a low SiO2 melt 
inclusion assemblage located in the core of the phenocryst and 23mrc19 is part of a high 
SiO2 melt inclusion assemblage located in the rim of the phenocryst, corresponding to 
expected fractional crystallization trends.  Halter et al. (2004a) suggested that having 
different melt inclusion compositions trapped by different host minerals indicates that the 
phenocrysts could not have crystallized from a single melt evolving via fractional 
crystallization.  There had to have been a series of compositionally distinct, separately 
evolving magmas trapped by the different phenocryst phases.  Therefore, the measured 
ranges of SiO2 values for melt inclusions in different host minerals help constrain the 
compositions and evolutionary stages of magmas involved in the formation of 
Mutnovsky eruptive centers.  Melt inclusions hosted in plagioclase thus record both 
prominent fractional crystallization and mixing of different magma batches, as indicated 
by normal and reverse zoning of plagioclase phenocryst compositions. 
Olivine-hosted melt inclusions tend to have low silica compositions, indicating 
that olivine was crystallizing from a primitive melt, as the liquidus phase.  
Clinopyroxene-hosted melt inclusions contain mostly basaltic through andesitic 
compositions, indicating that clinopyroxene crystallized from a mafic to intermediate 
melt.  This could be a single melt evolving via fractional crystallization or mixing of 
multiple magma compositions, similar to magma mixing recorded in plagioclase melt 
inclusions.  Orthopyroxene-hosted melt inclusions contain predominately andesitic and 
dacitic melt inclusions, indicating that orthopyroxene crystallization from an intermediate 
to evolved melt.  Geochemical modeling of whole rock fractional crystallization indicated 
that a normal fractionation sequence occurred at Mutnovsky, with olivine crystallizing 
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early, the two pyroxenes crystallizing later, and plagioclase crystallizing throughout the 
crystallization sequence.   Trace element fractional crystallization geochemical modeling 
cannot produce the range of compositions recorded by melt inclusions in all the mineral 
phases combined.  Thermobarometric calculations, discussed further below, suggest that 
clinopyroxene and orthopyroxene crystallized at different depths in each of the eruptive 
centers, but the pyroxene hosted melt inclusion compositions from all the eruptive centers 
overlap in compositional range.  Clinopyroxene crystallized ~0.3 GPa deeper under 
Mutnovsky than orthopyroxene, which in conjunction with clinopyroxene trapping more 
primitive melt inclusions, indicates that clinopyroxene crystallized earlier than 
orthopyroxene.  Additional evidence for the primitive nature and early crystallization of 
olivine and clinopyroxene is the high Cr content of melt inclusions hosted within those 
mineral phases (Fig. 12a; Wilson, 1989).  Chromium is compatible with respect to 
primitive mantle minerals such as olivine, pyroxene, and spinel, so high (>200 ppm) Cr 
content in a melt signifies that these minerals have not extensively crystallized and been 
removed from the melt.  There is some overlap in the melt inclusion compositions within 
each host mineral, but because of the prevalence of different average melt inclusion 
compositions for each host mineral and the trace element modeling, we propose that this 
is the result of multiple injections of unique melt aliquots from the same source that 
evolved separately and not simply fractional crystallization of one melt, except in the 
case of intra-mineral melt variation.   
Comparing the melt inclusion total alkalis vs. silica data to their host rocks (Fig. 
5) further illustrates that the whole rock composition is a mixture of melts in all but 
samples CM-113 and M1-02-08.  In samples where olivine-hosted inclusions are present, 
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these inclusions represent the mafic mixing end-member and in all other samples 
plagioclase or orthopyroxene inclusions represent the mafic mixing end-member.  The 
felsic mixing end-member varies depending on the sample; melt inclusions from every 
host mineral are represented.  Geochemical modeling of melt inclusion trace element 
abundances using IgPet software (Carr, 2002) indicates that the most felsic melt 
inclusions in each whole rock sample can be produced by varying degrees (30-70%) of 
fractional crystallization (including olivine, plagioclase, clinopyroxene, and 
orthopyroxene) of the most mafic melt inclusions.  Fractional crystallization can explain 
the range of melt inclusion compositions within an individual whole rock sample, but it 
cannot explain the entire range of melt inclusions found in one phenocryst type.  
Therefore, aliquots of melt are being trapped as fractional crystallization is occurring, 
prior to the magma mixing events.  The two samples, CM-113 and M1-02-08, for which 
the whole rock composition is less silicic than the melt inclusions it hosts, are most likely 
still the product of some degree of magma mixing because phenocrysts do not necessarily 
trap as melt inclusions all melts they come in contact with.  These two samples have few 
melt inclusion data points, so it is possible that the more mafic melt inclusions were not 
analyzed due to observational or sampling bias.   
Melt inclusion trace element data provide evidence for magma mixing at 
Mutnovsky.  Multiple trace element variation diagrams (Fig. 7) define the same mixing 
trends as seen in the major element diagrams.  Two representative samples are plotted in 
Fig. 7, but the mixing trends formed by the melt inclusions are the same in most samples.  
The whole rock values most commonly lie along mixing lines formed between the most 
and least evolved (in the element of interest) melt inclusions.  In some samples the whole 
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rock values do not fall directly along the mixing lines (CM-47, CM-155, CM-156), which 
is probably another result of availability bias; the entire range of melt inclusion 
compositions present in these samples may not have been analyzed.   
There are many examples of magma mixing in volcanic systems discovered only 
after analyzing melt inclusions, such as Mount Hood (Kent et al., 2010) and  the Farallón 
Negro Volcanic Complex (Halter et al., 2004a), and individual phenocrysts,  such as the 
Fish Canyon Magmatic System (Charlier et al., 2007).  In all of these volcanic systems, 
magma mixing was not apparent when looking at large scale, whole rock data, but 
became obvious after examining small scale, melt inclusion and individual phenocryst, 
data.  These studies all focused on volcanic systems that are largely andesitic (Mount 
Hood and Farallón Negro) and rhyolitic (Fish Canyon) in bulk composition.  Mutnovsky 
is unique because it is a dominantly basaltic system that exhibits similar magma mixing 
characteristics.  Magma mixing has been demonstrated in a few basaltic systems 
including Stromboli volcano (Francalanci et al., 1989) and mid-ocean ridge volcanism 
(Dungan and Rhodes, 1978), but it is far less commonly observed than at more 
intermediate to silicic systems.  This does not mean that magma mixing is not an 
important process in basaltic systems, it is simply less obvious because the mixing inputs 
are closer in composition to one another, particularly if they have overlapping isotopic 
compositions as at Mutnovsky; 143Nd/144Nd ranges from 0.513060 to 0.513083, 87Sr/86Sr 
ranges from 0.703335 to 0.703387, 206Pb/204Pb ranges from 18.315 to 18.361, and 
207Pb/204Pb ranges from 15.468 to 15.497 in whole rock samples of all compositions from 
all eruptive centers (Robertson et al., in review).   
Model for Magma Evolution at Mutnovsky 
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 Model pressures calculated by using clinopyroxene-liquid and orthopyroxene-
liquid thermobarometry (Putirka et al., 2003; Putirka, 2008, respectively) indicate that 
magma has been ponding deeper in the crust as the volcanic system evolved from 
Mutnovsky I and II to III and IV.  Mutnovsky I and II have pressures near 0 GPa while 
Mutnovsky III and IV have model pressures ranging from 0 to about 0.5 GPa (~16 km 
depth) and  from 0 to about 1.0 GPa (~30 km depth), respectively (Robertson et al., in 
press).  Melt inclusion compositions were used in conjunction with the pyroxene 
phenocrysts that host them to calculate pressures of pyroxene equilibrium.  The melt 
inclusions were used as the liquid compositions in both the clinopyroxene-liquid (Putirka 
et al., 2003) and orthopyroxene-liquid (Putirka, 2008) thermobarometers.  The average 
clinopyroxene-liquid model pressure for Mutnovsky I (n=12) is 0.61 ± 0.37, for 
Mutnovsky III (n=7) is 0.72 ± 0.3, and for Mutnovsky IV (n=7) is 0.37 ± 0.52.  There 
were no clinopyroxene-hosted melt inclusions analyzed in Mutnovsky II.  The average 
orthopyroxene-liquid model pressure for Mutnovsky I (n= 8) is 0.18 ± 0.19 GPa, for 
Mutnovsky II (n=7) is 0.39 ± 0.27 PGa, and for Mutnovsky III (n=10) is 0.21 ± 0.15.  
There were no orthopyroxene-hosted melt inclusions analyzed in Mutnovsky IV.  These 
calculated pressures overlap within error, but may still show an increase in pressure with 
time.  Analyzing more pyroxene-hosted melt inclusions, particularly from Mutnovsky II 
and IV, would make any relationship between depth and time more apparent.  Previously 
calculated clinopyroxene-liquid and orthopyroxene-liquid model pressures used the 
MELTS program (Ghiorso and Sack, 1995; Asimow and Ghiorso, 1998) to calculate the 
liquid composition in equilibrium with pyroxenes analyzed by EPMA.  In some cases 
whole rock compositions were used as the liquid.  Orthopyroxene-liquid model pressures 
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calculated by using melt inclusions are ~0.05-0.2 GPa higher than MELTS-calculated 
pressures, and clinopyroxene-liquid model pressures calculated by using melt inclusions 
are ~0.6-1.0 GPa higher than MELTS-calculated pressures.  The melt inclusion 
calculated pressures are consistently higher than MELTS-calculated pressures for all 
whole rock compositions and eruptive centers.  Clinopyroxene-liquid model pressures are 
higher than orthopyroxene-liquid model pressures in those calculations made with melt 
inclusions as the liquid composition.  In calculations using MELTS-calculated liquid 
compositions, orthopyroxene-liquid pressures are higher than clinopyroxene-liquid 
pressures.  These observations should serve as a warning that using MELTS or whole 
rock as the liquid composition in pyroxene-liquid thermobarometry may provide 
inaccurate results.  Despite this, the overall patterns of pressure increase with time at 
Mutnovsky are the same with MELTS (or whole rock) liquid compositions and melt 
inclusion liquid compositions. 
 Mutnovsky magma is comprised of multiple aliquots of different melt 
compositions that mix together at different depths at each eruptive center.  The melts 
originate from fluid flux melting of the mantle wedge, as discussed in Robertson et al. (in 
review) and Duggen et al. (2007), and this idea is corroborated by the melt inclusion data 
(Fig. 6).  The melt inclusions, like the whole rocks, are enriched in fluid mobile elements 
such as LILE and LREE, which is consistent with fluid-driven melting.  Mutnovsky I and 
II are comprised of a series of melts which rise to shallow depths while undergoing 
fractional crystallization.  These more evolved melts mix with basaltic melt inputs and 
erupt at the surface (Fig. 13).  The addition of hot, potentially volatile-rich, basaltic 
magma was probably the eruption trigger (Eichelberger et al., 2000, Kent et al., 2010, 
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Sparks et al., 1977, Venezky and Rutherford, 1997).  This hypothesis can be further 
investigated in future studies by analyzing glassy melt inclusions for their volatile 
contents.  Mutnovsky III and IV underwent the same process of  magma mixing of basalt 
with more evolved magma (Fig. 13), but the mixing occurred over a greater vertical 
distance as the magma moved towards the surface; model pressures (n=8, 0.5-1 GPa) 
calculated for these eruptive centers are deeper than Mutnovsky I and II (0-0.4 GPa).  
Another indicator of increasing depth of magma ponding with time is the correlation 
between high Cr contents of whole rock samples erupted from Mutnovsky III and IV as 
compared to I and II (Fig. 12b).  Only one sample from each of Mutnovsky I and II have 
Cr (≥ 50 ppm), while 4 samples from Mutnovsky III and 8 samples from Mutnovsky IV 
have over 50 ppm Cr.  This signifies that Mutnovsky III and IV have more primitive 
magma input than Mutnovsky I and II (Wilson, 1989), which is consistent with increased 
depth.  The deeper the magma ponds, the less crust it comes in contact with and the less 
time it has to evolve.  Magmas from Mutnovsky I and II could have been fractionating 
olivine and pyroxene at depth, before reaching the shallow crust where they ponded.  
Mutnovsky III and IV magmas did not have time to fractionate these Cr-compatible 
minerals before they ponded at deeper crustal levels.   
Implications for the Hydrothermal System at Mutnovsky 
 Mutnovsky’s linked volcanic and hydrothermal systems provide the driving force 
for a geothermal power plant to the north of the volcano.  Many studies have investigated 
the hydrothermal system at Mutnovsky (Kiryukhin, 1993; Taran et al., 1986, 1987, 1992; 
Zelenski and Taran, 2011) and the data presented here can be used to provide further 
constraints for such studies because of the investigation of depths of magma ponding.  
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Zelenski and Taran (2011) determined the major and trace element chemical components 
and hydrogen, oxygen, helium, and nitrogen isotopes of volcanic and geothermal fluids at 
Mutnovsky fumaroles.  Interpreting and modeling these geochemical data, Zelenski and 
Taran (2011) suggested that there are at least three sources of fluid at Mutnovsky that are 
linked to different magma bodies; one under the currently active area in Mutnovsky IV, 
one beneath the bottom fumarole field to the north-east of the active center, and one 
beneath the upper fumarole field further to the north-east of the active center.  Melt 
inclusion data indicate that this is plausible, and that there are probably even more small 
magma bodies located beneath Mutnovsky that are mixing and erupting from different 
depths.  This has implications for other linked volcanic-hydrothermal systems and how 
multiple stacked magma bodies impact potential geothermal energy reservoirs.  For 
instance, is there a difference in geothermal potential for larger magma chambers versus 
smaller, stacked magma lenses?   Investigating the geothermal energy output at volcanoes 
with different types of pre-eruptive magma storage systems could help answer this 
question. 
Conclusions 
(1)  Melt inclusion compositions range from very low silica (44 wt. %), hosted 
mainly in olivine and clinopyroxene, to very high silica (78 wt. %), hosted mainly 
in plagioclase and orthopyroxene.  Multiple melt populations are required to 
explain the range of melt inclusion compositions present in each of the melt 
inclusion host phases; hence, multiple magma batches were present throughout 
the evolution of Mutnovsky.   
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(2) Each melt population underwent fractional crystallization that accounts for some 
of the compositional variability recorded in melt inclusions.  Mutnovsky melts 
originated from aqueous fluid-flux melting of the mantle wedge and rose towards 
the crust, undergoing fractional crystallization.  These melts initially ponded close 
to the surface, forming the pre-eruptive magma storage system for Mutnovsky I 
and II, and continued to undergo fractional crystallization to produce a range of 
compositions.  Over time, melts started to pond deeper in the crust while 
undergoing fractional crystallization, forming the pre-eruptive storage system for 
Mutnovsky III and then IV. 
(3) The different melt populations/compositions mixed together to create the variety 
of whole rock compositions that were erupted.  Melts that were stagnating in the 
crust mixed with new influxes of basic magma of a range of compositions.  This 
magma mixing resulted in hybrid magma compositions that were then erupted at 




Table 1: Whole rock, melt inclusion host phenocryst, and melt inclusion major and trace element data.  Whole rock data was collected 
by using ICP-MS and host and melt inclusion data were collected by using LA-ICP-MS.  The sample numbering scheme of melt 
inclusion and melt inclusion host phenocrysts is found in parentheses next to the whole rock sample they are hosted in.   
 
Whole Rock 
      Sample CM-5 (15mra-) CM-8a (16mrb-) CM-9a (16mra-) CM-47 (17mra-) CM-62 (18mrb-) CM-68 (15mrb-) CM-97a (17mrb-) 
Mineral        
SiO2 52.38 69.4 52.8 64.68 54.02 50.46 50.52 
TiO2 1.18 0.63 0.79 0.91 1 0.77 1.09 
Al2O3 18.18 14.61 19 16.04 17.37 20.74 17.75 
FeO 8.91 3.65 7.82 5.34 8.63 7.86 9.83 
MnO 0.16 0.1 0.14 0.15 0.15 0.18 0.16 
MgO 3.88 0.75 5.38 1.62 5 5.1 7.16 
CaO 8.36 3.09 9.18 4.02 8.95 11.06 8.62 
Na2O 3.08 4.18 2.49 3.76 3.09 2.23 2.41 
K2O 0.72 3.18 0.66 1.98 1.2 0.54 0.54 
P2O5 0.24 0.12 0.15 0.22 0.18 0.1 0.13 
Total 97.09 99.71 98.41 98.72 99.59 99.04 98.21 
Li        
B        
Cr < 20 < 20 50 < 20 80 110 50 
Ni < 20 < 20 < 20 < 20 30 40 20 
As 12 36 13 16 < 5 < 5 5 
Rb 8 56 10 33 16 4 5 
Sr 454 245 419 400 371 391 443 
Y 39 43 21 32 23 15 18 
Zr 67 271 73 155 92 43 98 
Nb 2 7 2 3 2 1 < 1 
Mo < 2 4 < 2 2 < 2 < 2 < 2 
Cs 1.6 8.2 1.7 4.6 1.1 < 0.5 0.8 
Ba 213 775 222 517 271 121 163 
La 7.2 20 5.9 13.1 6.8 3.1 4.7 
Ce 19.5 48.4 15 31.7 18.3 9.1 12.4 
Pr 3.24 6.56 2.25 4.43 2.77 1.46 1.93 
Nd 15.3 25.9 9.8 17.9 12.6 6.8 8.5 
Sm 4.5 6.3 2.7 4.4 3.3 1.9 2.4 
Eu 1.61 1.49 0.98 1.41 1.04 0.78 0.93 
Gd 6 7.1 3.4 5.5 3.5 2.3 3 
Tb 1.1 1.2 0.6 0.9 0.6 0.4 0.5 
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Dy 6.6 7.4 3.7 5.5 3.8 2.5 3.3 
Ho 1.3 1.5 0.7 1.1 0.7 0.5 0.7 
Er 3.8 4.5 2.2 3.3 2.2 1.5 1.9 
Tm 0.56 0.67 0.33 0.5 0.32 0.23 0.29 
Yb 3.6 4.4 2.1 3.2 2 1.5 1.9 
Lu 0.54 0.69 0.32 0.5 0.32 0.22 0.27 
Hf 1.9 6.6 1.9 3.7 2.5 1.2 2.3 
Ta < 0.1 0.4 < 0.1 0.2 0.1 < 0.1 < 0.1 
W 2 2 1 1 1 2 1 
Pb 9 25 11 22 10 6 9 
Th 0.4 3.5 0.6 2 1.2 0.3 0.4 
U 0.2 1.6 0.3 0.9 0.6 0.2 0.2 
Mg# 0.62 0.43 0.72 0.53 0.55 0.58 0.73 
An 
       Ab 
       Or 
        
        Sample CM-113 (14mrb-) CM-142 (23mrc-) CM-155 (16mrc-) CM-156 (23mrb-) CM-206 (15mrc-) M1-02-08 (14mra-) M3-08-08 (23mra-) 
Mineral        
SiO2 67.53 53.44 57.27 48.68 51.08 58.71 48.85 
TiO2 0.472 1.31 1.45 1.17 1.11 0.913 0.586 
Al2O3 14.63 17.33 15.73 18.65 18 16.48 22.65 
FeO 4.72 9.29 9.35 9.51 9.11 6.87 7.14 
MnO 0.108 0.23 0.21 0.3 0.2 0.154 0.131 
MgO 1.05 3.8 2.65 6.4 5.3 2.21 4.4 
CaO 3.31 8.14 5.94 10.82 10.22 5.56 12.42 
Na2O 4.55 3.49 3.88 2.09 2.5 3.79 2.16 
K2O 2.1 0.72 1.3 0.48 0.6 1.24 0.28 
P2O5 0.1 0.28 0.34 0.15 0.17 0.26 0.09 
Total 98.57 98.03 98.12 98.25 98.29 96.18 98.70 
Li        
B        
Cr < 20 20 < 20 70 40 < 20 100 
Ni 20 < 20 < 20 30 < 20 < 20 40 
As 23 8 14 6 < 5 13 5 
Rb 43 7 13 3 4 30 5 
Sr 261 450 398 440 468 397 438 
Y 13 35 46 22 20 29 10 
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Zr 92 104 153 50 78 87 38 
Nb 2 2 3 < 1 < 1 2 1 
Mo 2 < 2 < 2 < 2 < 2 < 2 < 2 
Cs 2.3 1.3 1.5 0.8 0.6 1.4 < 0.5 
Ba 591 228 404 141 167 328 122 
La 8.6 7.7 11.8 4.2 4.9 8 2.6 
Ce 18.4 22 33.1 12.2 13.2 21.7 7.3 
Pr 2.43 3.46 5.14 2.01 2.05 3.63 1.22 
Nd 9.4 16.1 23 9.5 9.2 17 5.8 
Sm 2.3 4.5 6.3 2.8 2.6 4.9 1.7 
Eu 0.83 1.55 2.07 1.07 1.01 1.82 0.72 
Gd 2.4 5.8 7.7 3.7 3.4 5.5 2.1 
Tb 0.4 1 1.3 0.7 0.6 0.9 0.4 
Dy 2.6 6.2 8.1 4 3.6 5.8 2.3 
Ho 0.6 1.2 1.6 0.8 0.7 1.3 0.5 
Er 1.9 3.6 4.8 2.3 2.1 4 1.6 
Tm 0.3 0.54 0.72 0.35 0.31 0.6 0.23 
Yb 2 3.5 4.7 2.2 2 3.7 1.5 
Lu 0.32 0.53 0.72 0.33 0.29 0.56 0.22 
Hf 2.8 2.7 3.8 1.4 2 2.9 1.2 
Ta 0.2 < 0.1 0.2 < 0.1 < 0.1 0.1 < 0.1 
W < 1 3 2 2 2 1 3 
Pb 24 12 16 8 6 17 6 
Th 3 0.4 0.7 0.2 0.3 1 0.3 
U 1.3 0.2 0.4 0.1 0.2 0.5 0.2 
Mg# 0.45 0.61 0.52 0.72 0.69 0.55 0.70 
An 
       Ab 
       Or 
        
  
Melt Inclusions 
     Sample M3-09-08 (18mra-) 15mra09 15mra10 15mra11 15mra03 15mra04 15mra05 
Mineral  cpx cpx cpx plag plag plag 
SiO2 58.83 60.28 61.40 55.70 51.51 55.22 56.76 
TiO2 0.835 0.44 0.38 0.96 0.90 0.72 0.79 
Al2O3 18.01 7.05 6.28 14.72 21.14 16.64 15.70 
FeO 6.55 7.76 7.56 7.72 8.50 10.02 8.54 
MnO 0.126 0.41 0.43 0.10 0.16 0.16 0.16 
MgO 2.16 8.84 8.46 5.34 4.13 4.36 4.44 
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CaO 7.23 11.20 11.84 10.01 9.31 8.45 9.40 
Na2O 3.65 2.25 1.90 3.52 3.03 3.10 2.91 
K2O 1.62 0.72 0.72 0.72 0.23 0.26 0.22 
P2O5 0.21 0.04 0.03 0.21 0.09 0.08 0.07 
Total 99.22 99.00 99.00 99.00 99.00 99.00 99.00 
Li  14.78 13.99 26.16 21.98 30.19 16.74 
B  27.64 25.65 28.84 14.06 10.04 15.71 
Cr 20 2.99 3.63 6.45 19.03 14.71 13.35 
Ni < 20 5.52 4.36 4.54 13.09 12.17 10.42 
As 18 4.24 4.21 6.68 1.40 8.40 1.89 
Rb 34 12.19 11.92 9.70 1.96 7.53 2.01 
Sr 378 88.39 73.07 315.59 350.33 294.51 298.32 
Y 24 47.52 60.85 6.09 15.09 20.41 13.70 
Zr 136 61.95 64.98 63.18 25.45 21.13 20.74 
Nb 3 1.22 1.32 1.58 0.67 0.43 0.43 
Mo < 2 15.13 14.85 14.50 7.51 7.96 7.93 
Cs 2 0.72 0.69 0.56 0.36 1.65 0.15 
Ba 431 208.61 225.46 265.89 87.32 113.93 89.31 
La 10.1 5.21 5.56 5.92 2.72 4.90 2.51 
Ce 24.8 15.34 16.84 13.87 7.18 13.45 7.62 
Pr 3.74 2.85 2.71 0.98 1.26 2.05 1.30 
Nd 16 16.06 18.84 9.95 7.03 10.78 6.14 
Sm 4.2 5.94 6.20 1.87 0.60 3.10 1.18 
Eu 1.23 1.53 1.61 0.98 0.75 1.11 0.81 
Gd 4.6 5.20 8.60 2.36 2.89 3.92 2.73 
Tb 0.7 1.42 1.58 0.11 0.45 0.57 0.42 
Dy 4.6 9.05 10.72 0.49 2.59 4.48 2.64 
Ho 1 2.30 2.61 0.11 0.57 0.81 0.41 
Er 3.1 4.47 7.55 0.57 1.43 2.42 1.11 
Tm 0.47 0.51 0.91 0.12 0.20 0.35 0.25 
Yb 2.9 5.72 7.12 0.38 1.90 2.70 1.36 
Lu 0.45 0.83 0.80 0.07 0.20 0.40 0.25 
Hf 4.2 1.82 2.16 1.82 1.03 0.78 0.50 
Ta 0.2 0.06 0.05 0.04 0.06 0.05 0.05 
W 3 0.20 0.20 0.50 0.22 0.55 0.39 
Pb 23 3.28 4.06 4.42 2.27 2.76 1.80 
Th 2.3 0.73 0.80 0.72 0.09 0.07 0.21 
U 1 0.34 0.43 0.32 0.08 0.09 0.06 
Mg# 0.55 0.67 0.67 0.55 0.46 0.44 0.48 
An 
       Ab 
       
 78 
Or 
        
               Sample 15mra06 15mra07 15mra08 15mra14 15mra15 15mra16 15mra17 16mrb06 16mrb12 16mrb21 16mrb25 16mrb03 16mrb05 16mrb08 
Mineral plag plag plag plag plag plag plag cpx opx opx opx plag plag plag 
SiO2 53.66 51.33 59.17 53.21 60.36 60.34 52.78 67.38 71.90 66.46 68.93 85.99 73.72 77.12 
TiO2 0.77 0.73 0.79 1.08 0.97 1.01 1.07 0.66 0.32 0.60 0.45 0.52 0.89 0.53 
Al2O3 17.66 16.96 14.26 19.27 16.37 15.43 20.24 16.27 14.89 16.08 15.83 4.79 11.97 8.59 
FeO 8.78 11.63 8.51 9.23 8.47 8.03 7.84 0.36 1.20 4.59 2.38 3.68 4.28 3.85 
MnO 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.22 0.04 0.23 0.21 0.10 0.10 0.10 
MgO 4.86 4.92 4.47 3.87 3.98 3.36 3.59 2.54 1.35 1.34 1.11 0.44 0.43 0.39 
CaO 9.55 10.25 8.21 8.79 5.06 7.50 10.19 3.19 2.41 1.97 2.04 0.19 0.45 0.22 
Na2O 3.26 2.67 3.10 2.96 3.19 2.76 2.69 5.18 4.89 4.82 4.74 2.17 3.44 4.14 
K2O 0.24 0.27 0.25 0.30 0.32 0.27 0.30 3.18 3.18 3.18 3.18 4.92 3.63 5.30 
P2O5 0.06 0.08 0.06 0.13 0.14 0.14 0.14 0.10 0.07 0.00 0.11 0.07 0.15 0.08 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.10 100.25 99.27 99.00 102.87 99.07 100.33 
Li 24.41 27.99 15.27 17.52 20.53 12.04 15.21 85.70 86.07 67.43 70.64 41.95 2.57 37.73 
B 10.17 9.55 14.34 22.95 19.12 19.52 19.59 116.27 86.35 95.35 97.19 164.53 161.44 159.00 
Cr 17.13 12.46 16.22 6.93 8.98 18.40 9.22 12.02 3.83 5.42 3.51 11.20 3.39 12.25 
Ni 12.21 11.38 14.19 5.72 3.74 15.79 6.32 6.02 1.76 2.54 2.04 4.50 1.60 3.44 
As 2.15 3.69 1.99 4.70 3.28 5.90 3.95 18.68 17.83 18.41 18.64 27.38 32.13 31.76 
Rb 2.45 8.94 2.07 3.88 3.83 4.30 4.85 57.05 61.24 62.23 60.30 110.22 104.20 114.00 
Sr 354.87 352.86 230.46 396.15 362.34 321.88 399.99 186.89 201.69 216.92 191.38 16.00 99.97 19.35 
Y 13.84 20.55 13.05 21.42 19.94 19.32 20.39 75.12 48.23 56.00 47.98 68.55 74.63 66.42 
Zr 22.90 22.94 23.95 36.98 37.83 40.03 40.63 302.13 250.06 266.82 267.70 465.26 478.96 455.47 
Nb 0.32 0.53 0.46 0.65 1.03 0.77 0.91 5.39 5.09 5.55 5.38 7.65 9.28 8.79 
Mo 8.86 8.63 9.27 11.00 13.16 11.43 11.43 58.07 39.44 54.70 48.53 90.29 83.99 72.82 
Cs 0.24 1.57 0.12 0.41 0.35 0.38 0.55 4.79 3.48 3.41 3.49 6.04 6.43 5.94 
Ba 109.75 123.08 88.89 148.09 143.94 146.27 168.50 900.65 854.89 931.54 892.78 1325.62 865.06 1073.91 
La 3.33 4.07 2.68 3.66 3.88 3.83 3.89 19.60 17.18 17.83 20.62 27.85 25.19 26.96 
Ce 7.92 10.87 6.90 11.03 10.78 10.23 11.47 40.83 42.10 42.69 48.86 63.71 65.10 65.70 
Pr 1.27 1.80 1.16 2.02 1.77 1.58 1.94 8.91 5.26 4.48 6.69 7.63 9.38 8.90 
Nd 6.15 9.06 5.24 9.31 9.67 9.82 8.56 29.70 27.13 18.69 27.72 36.43 44.61 38.39 
Sm 1.56 2.92 1.38 2.99 2.65 2.60 3.13 6.47 5.93 4.20 7.50 9.37 10.90 9.52 
Eu 0.82 1.06 0.66 0.89 1.52 1.23 1.29 2.05 1.23 0.88 1.12 0.60 1.03 1.42 
Gd 2.33 3.60 2.94 2.29 2.96 2.08 2.92 4.48 7.36 5.01 7.08 16.16 12.66 11.40 
Tb 0.40 0.56 0.23 0.46 0.57 0.50 0.62 0.50 1.32 1.43 1.31 1.61 1.94 2.08 
Dy 2.26 3.61 2.26 3.06 3.43 4.10 3.83 6.56 8.37 10.99 7.55 11.07 12.55 11.25 
Ho 0.58 0.87 0.34 0.70 0.45 0.75 0.89 1.73 1.70 1.89 1.86 2.23 2.53 2.25 
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Er 1.54 2.49 1.67 3.30 2.31 2.39 2.80 9.94 4.97 5.34 5.25 9.26 8.27 6.88 
Tm 0.24 0.32 0.17 0.19 0.25 0.19 0.37 0.87 0.68 1.02 0.86 0.88 1.17 1.10 
Yb 1.08 2.29 1.26 1.48 1.83 2.53 2.61 12.28 7.20 10.59 4.27 7.37 8.40 7.60 
Lu 0.16 0.31 0.19 0.26 0.31 0.43 0.35 0.56 0.20 1.22 1.08 1.17 1.32 0.72 
Hf 1.01 0.76 0.55 1.31 0.62 1.25 1.45 10.29 7.77 5.82 7.69 15.12 12.75 10.88 
Ta 0.10 0.02 0.04 0.04 0.05 0.09 0.06 0.66 0.38 0.50 0.42 0.54 0.66 0.32 
W 0.14 0.23 0.22 0.12 0.25 0.28 0.13 0.18 1.03 0.73 1.32 2.16 1.98 1.47 
Pb 1.68 2.64 2.35 2.98 2.01 3.70 3.54 18.09 17.08 15.42 16.15 34.76 26.23 24.81 
Th 0.17 0.15 0.10 0.44 0.20 0.22 0.36 5.24 4.43 4.48 4.66 8.57 7.38 7.94 
U 0.08 0.07 0.04 0.10 0.15 0.20 0.10 2.39 1.87 1.86 1.78 3.43 3.25 3.01 
Mg# 0.50 0.43 0.48 0.43 0.46 0.43 0.45 0.93 0.67 0.34 0.45 0.18 0.15 0.15 
An 
              Ab 
              Or 
               
               Sample 16mrb09 16mrb13 16mrb14 16mrb15 16mrb16 16mrb17 16mrb18 16mrb19 16mrb20 16mrb22 16mrb23 16mrb24 16mra15 16mrb16 
Mineral plag plag plag plag plag plag plag plag plag plag plag plag cpx plag 
SiO2 53.05 71.70 75.28 75.90 76.38 58.68 61.76 69.15 78.60 57.79 58.83 54.70 56.96 76.38 
TiO2 0.64 0.68 0.50 0.42 0.65 0.98 1.19 1.40 0.67 0.68 0.98 0.73 0.91 0.65 
Al2O3 7.42 12.61 8.08 11.03 11.31 21.10 18.59 12.39 9.14 21.80 20.34 23.42 15.13 11.31 
FeO 2.77 3.87 3.69 3.65 3.77 4.24 4.98 5.17 3.78 4.52 5.54 4.83 12.82 3.77 
MnO 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.36 0.10 
MgO 0.33 0.41 0.40 0.40 0.39 0.58 0.78 0.77 0.41 0.80 0.97 0.80 3.20 0.39 
CaO 16.49 0.68 1.47 0.42 0.14 6.25 3.14 1.48 0.17 7.35 5.64 8.83 5.50 0.14 
Na2O 4.15 4.29 3.99 4.46 1.55 5.03 5.18 4.56 1.52 4.44 4.55 4.53 3.30 1.55 
K2O 2.65 4.55 5.42 4.84 5.43 1.76 2.94 3.57 5.65 1.35 1.90 0.88 0.66 5.43 
P2O5 11.39 0.12 0.07 0.05 0.08 0.28 0.36 0.42 0.08 0.16 0.15 0.19 0.17 0.08 
Total 99.00 99.00 99.00 101.27 99.81 99.00 99.00 99.00 100.12 99.00 99.00 99.00 99.00 99.81 
Li 10.28 29.94 41.58 39.42 42.30 42.50 40.71 159.48 37.16 22.52 6.75 49.78 3.78 42.30 
B 81.71 131.56 136.35 140.96 165.61 63.20 88.46 118.94 150.58 45.83 52.06 34.48 23.65 165.61 
Cr 8.60 4.27 5.92 6.55 7.54 4.72 6.13 5.87 11.75 2.46 3.45 3.52 5.86 7.54 
Ni 3.42 1.83 1.84 3.29 3.50 3.44 3.16 5.03 2.71 0.54 1.88 1.27 2.98 3.50 
As 16.34 25.62 24.12 25.99 30.13 13.04 15.60 23.08 32.29 7.77 7.87 6.18 4.67 30.13 
Rb 57.97 88.82 114.09 97.82 114.69 33.09 51.70 70.60 116.56 28.97 27.78 22.60 8.35 114.69 
Sr 223.90 19.09 108.72 35.63 11.78 424.86 249.23 84.56 14.43 429.10 344.77 466.62 379.38 11.78 
Y 275.27 58.93 64.44 54.56 73.67 40.38 48.61 53.68 74.94 20.76 23.95 24.24 66.71 73.67 
Zr 224.12 367.94 396.97 381.71 488.77 249.37 261.99 362.50 506.02 114.08 186.58 129.78 110.00 488.77 
Nb 4.57 7.55 6.65 6.81 8.06 5.13 5.48 7.03 9.89 2.32 3.80 2.81 1.31 8.06 
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Mo 40.74 64.68 70.02 73.24 97.84 44.10 48.60 64.79 90.08 22.77 35.90 25.42 21.71 97.84 
Cs 3.10 5.13 5.78 5.65 6.24 2.70 3.44 4.94 7.54 1.57 0.70 1.31 0.34 6.24 
Ba 566.77 846.34 1127.16 921.32 936.61 500.94 643.87 632.90 1245.65 1193.32 457.28 305.25 233.34 936.61 
La 93.54 23.09 24.70 21.13 28.85 15.79 18.69 21.60 35.88 7.93 5.93 10.20 6.72 28.85 
Ce 279.90 59.22 61.73 54.78 68.87 40.25 47.36 53.99 74.80 19.26 15.59 24.90 22.66 68.87 
Pr 45.80 7.76 7.39 7.41 10.23 4.86 7.18 7.39 10.82 2.65 2.33 3.54 3.96 10.23 
Nd 252.58 39.30 37.38 32.45 45.93 28.14 34.22 36.57 49.56 12.47 11.99 17.61 26.21 45.93 
Sm 68.15 9.38 10.78 9.10 12.06 6.92 7.18 9.94 12.44 3.47 2.86 3.73 7.84 12.06 
Eu 10.19 0.33 1.44 1.10 0.11 1.89 2.02 0.09 0.74 0.90 0.85 1.07 1.92 0.11 
Gd 73.11 9.24 9.55 7.11 11.34 7.83 7.93 10.96 11.79 3.44 3.15 3.93 8.79 11.34 
Tb 9.71 1.45 1.67 1.39 1.93 1.18 1.29 1.65 2.05 0.56 0.50 0.72 1.33 1.93 
Dy 55.28 10.62 9.28 9.68 14.38 7.19 7.37 10.30 14.67 3.55 3.86 4.27 14.07 14.38 
Ho 10.54 2.03 1.91 2.03 2.77 1.54 1.62 2.06 2.42 0.78 0.88 0.82 2.38 2.77 
Er 27.35 6.77 6.01 6.37 10.11 3.36 5.28 6.01 8.27 2.24 2.87 2.68 6.75 10.11 
Tm 3.02 0.87 0.96 0.88 1.24 0.47 0.75 0.77 1.16 0.34 0.43 0.36 0.48 1.24 
Yb 18.62 6.79 6.38 7.11 8.35 3.10 5.07 5.84 10.50 2.31 3.07 2.64 6.42 8.35 
Lu 2.43 1.09 1.00 1.06 1.39 0.72 0.61 0.84 1.50 0.34 0.54 0.42 1.23 1.39 
Hf 6.48 10.16 10.56 12.02 14.29 7.09 8.92 11.41 15.06 3.27 6.58 4.17 2.88 14.29 
Ta 0.40 0.62 0.47 0.47 0.63 0.42 0.37 0.55 0.91 0.18 0.29 0.18 0.12 0.63 
W 1.11 1.65 1.50 1.59 1.62 0.99 0.99 1.74 1.62 0.39 0.60 0.38 0.36 1.62 
Pb 14.43 22.10 26.30 30.04 24.69 12.45 14.74 16.84 26.88 8.30 5.27 7.67 4.18 24.69 
Th 5.26 6.19 6.36 6.45 8.88 3.81 4.39 5.62 7.91 1.54 2.35 2.16 0.72 8.88 
U 2.54 2.55 3.40 2.68 3.93 1.70 1.70 2.26 3.76 0.75 1.03 0.80 0.33 3.93 
Mg# 0.18 0.16 0.16 0.16 0.16 0.20 0.22 0.21 0.16 0.24 0.24 0.23 0.31 0.16 
An 
              Ab 
              Or 
               
               Sample 16mrb17 16mrb18 16mrb19 16mrb20 16mrb22 16mrb23 16mrb24 16mra15 16mra16 16mra17 16mra26 16mra09 16mra25 16mra12 
Mineral plag plag plag plag plag plag plag cpx cpx cpx cpx olivine olivine plag 
SiO2 58.68 61.76 69.15 78.60 57.79 58.83 54.70 56.96 66.42 67.65 55.20 57.15 51.33 51.54 
TiO2 0.98 1.19 1.40 0.67 0.68 0.98 0.73 0.91 0.62 0.43 0.77 1.29 0.62 0.74 
Al2O3 21.10 18.59 12.39 9.14 21.80 20.34 23.42 15.13 10.41 9.94 11.68 21.60 10.47 22.19 
FeO 4.24 4.98 5.17 3.78 4.52 5.54 4.83 12.82 15.36 5.74 11.79 4.76 13.80 7.11 
MnO 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.36 0.81 0.06 0.53 0.17 0.26 0.14 
MgO 0.58 0.78 0.77 0.41 0.80 0.97 0.80 3.20 1.29 6.43 6.76 0.75 15.58 3.20 
CaO 6.25 3.14 1.48 0.17 7.35 5.64 8.83 5.50 1.98 5.52 8.77 10.80 3.99 10.46 
Na2O 5.03 5.18 4.56 1.52 4.44 4.55 4.53 3.30 2.95 2.48 2.73 3.95 2.16 3.16 
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K2O 1.76 2.94 3.57 5.65 1.35 1.90 0.88 0.66 0.66 0.66 0.66 0.66 0.66 0.36 
P2O5 0.28 0.36 0.42 0.08 0.16 0.15 0.19 0.17 0.12 0.08 0.12 0.20 0.11 0.10 
Total 99.00 99.00 99.00 100.12 99.00 99.00 99.00 99.00 100.64 99.00 99.00 101.31 99.00 99.00 
Li 42.50 40.71 159.48 37.16 22.52 6.75 49.78 3.78 6.11 8.99 12.17 8.79 4.63 218.01 
B 63.20 88.46 118.94 150.58 45.83 52.06 34.48 23.65 26.88 22.26 17.78 23.19 21.06 12.00 
Cr 4.72 6.13 5.87 11.75 2.46 3.45 3.52 5.86 20.99 28.88 9.26 14.38 18.00 24.56 
Ni 3.44 3.16 5.03 2.71 0.54 1.88 1.27 2.98 8.69 42.29 7.77 5.33 79.02 4.05 
As 13.04 15.60 23.08 32.29 7.77 7.87 6.18 4.67 3.85 4.07 4.19 3.67 3.50 1.83 
Rb 33.09 51.70 70.60 116.56 28.97 27.78 22.60 8.35 9.24 10.58 9.80 6.13 9.11 3.08 
Sr 424.86 249.23 84.56 14.43 429.10 344.77 466.62 379.38 270.81 192.55 274.26 476.10 188.19 450.43 
Y 40.38 48.61 53.68 74.94 20.76 23.95 24.24 66.71 143.84 3.97 71.08 28.96 16.15 15.19 
Zr 249.37 261.99 362.50 506.02 114.08 186.58 129.78 110.00 118.29 66.34 87.66 66.25 53.22 34.79 
Nb 5.13 5.48 7.03 9.89 2.32 3.80 2.81 1.31 1.60 1.40 1.45 1.37 1.01 0.76 
Mo 44.10 48.60 64.79 90.08 22.77 35.90 25.42 21.71 30.44 9.07 19.69 12.50 17.11 9.30 
Cs 2.70 3.44 4.94 7.54 1.57 0.70 1.31 0.34 0.59 0.75 0.59 0.54 0.61 0.21 
Ba 500.94 643.87 632.90 1245.65 1193.32 457.28 305.25 233.34 225.62 196.89 232.11 240.45 196.85 152.48 
La 15.79 18.69 21.60 35.88 7.93 5.93 10.20 6.72 10.46 3.48 8.07 5.74 5.00 3.32 
Ce 40.25 47.36 53.99 74.80 19.26 15.59 24.90 22.66 36.99 8.73 21.14 17.08 11.30 9.55 
Pr 4.86 7.18 7.39 10.82 2.65 2.33 3.54 3.96 5.90 1.98 4.67 2.40 1.62 1.40 
Nd 28.14 34.22 36.57 49.56 12.47 11.99 17.61 26.21 55.04 4.49 23.86 13.79 9.38 8.03 
Sm 6.92 7.18 9.94 12.44 3.47 2.86 3.73 7.84 25.92 0.62 7.11 4.51 2.83 2.39 
Eu 1.89 2.02 0.09 0.74 0.90 0.85 1.07 1.92 4.90 0.12 2.68 1.17 0.80 0.87 
Gd 7.83 7.93 10.96 11.79 3.44 3.15 3.93 8.79 20.15 0.80 7.15 4.94 2.85 2.94 
Tb 1.18 1.29 1.65 2.05 0.56 0.50 0.72 1.33 4.58 0.25 1.77 0.82 0.40 0.47 
Dy 7.19 7.37 10.30 14.67 3.55 3.86 4.27 14.07 32.08 3.35 18.75 5.99 3.01 2.92 
Ho 1.54 1.62 2.06 2.42 0.78 0.88 0.82 2.38 4.90 0.18 2.48 1.15 0.67 0.54 
Er 3.36 5.28 6.01 8.27 2.24 2.87 2.68 6.75 16.92 3.24 13.45 2.88 1.93 1.76 
Tm 0.47 0.75 0.77 1.16 0.34 0.43 0.36 0.48 1.46 0.25 1.57 0.50 0.33 0.24 
Yb 3.10 5.07 5.84 10.50 2.31 3.07 2.64 6.42 1.71 0.53 12.95 2.89 1.84 1.57 
Lu 0.72 0.61 0.84 1.50 0.34 0.54 0.42 1.23 1.81 0.08 1.38 0.45 0.20 0.23 
Hf 7.09 8.92 11.41 15.06 3.27 6.58 4.17 2.88 1.94 2.03 3.67 2.00 1.69 1.09 
Ta 0.42 0.37 0.55 0.91 0.18 0.29 0.18 0.12 0.13 0.17 0.05 0.07 0.06 0.04 
W 0.99 0.99 1.74 1.62 0.39 0.60 0.38 0.36 0.39 0.27 0.14 0.17 0.07 0.08 
Pb 12.45 14.74 16.84 26.88 8.30 5.27 7.67 4.18 4.01 3.32 3.88 4.36 3.73 2.52 
Th 3.81 4.39 5.62 7.91 1.54 2.35 2.16 0.72 0.81 1.10 0.89 0.33 0.77 0.16 
U 1.70 1.70 2.26 3.76 0.75 1.03 0.80 0.33 0.46 0.55 0.35 0.15 0.29 0.09 
Mg# 0.20 0.22 0.21 0.16 0.24 0.24 0.23 0.31 0.13 0.67 0.51 0.22 0.67 0.44 
An 
              Ab 
              Or 
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               Sample 16mra13 16mra14 16mra23 16mra24 16mra27 17mra04 17mra15 17mra16 17mra18 17mra19 17mra20 17mra21 17mra22 17mra23 
Mineral plag plag plag plag plag cpx cpx opx opx opx opx opx opx opx 
SiO2 54.55 55.80 53.03 51.61 51.22 77.24 63.43 58.92 69.06 70.06 65.53 70.16 60.18 63.14 
TiO2 0.68 0.75 0.70 0.64 0.80 0.71 1.14 0.95 0.54 0.85 0.64 0.84 0.77 0.61 
Al2O3 21.88 19.44 21.11 21.53 22.22 11.47 16.52 20.25 14.74 13.36 15.32 14.85 14.43 15.17 
FeO 7.07 7.29 6.97 7.14 7.03 1.90 10.08 0.93 1.61 6.51 6.08 3.20 8.77 7.54 
MnO 0.14 0.14 0.14 0.14 0.14 0.06 0.15 0.02 0.19 0.05 0.09 0.10 0.26 0.23 
MgO 3.15 3.25 4.57 4.62 3.86 2.79 1.09 2.83 3.04 1.42 1.53 0.48 5.02 1.95 
CaO 8.65 9.31 10.28 11.00 10.83 0.94 1.58 6.94 3.39 2.15 3.18 3.22 3.51 4.14 
Na2O 2.29 2.54 1.77 2.00 2.47 2.44 4.71 4.77 4.21 4.13 4.10 3.94 3.88 4.07 
K2O 0.50 0.36 0.34 0.27 0.31 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 
P2O5 0.08 0.12 0.08 0.05 0.12 0.07 0.25 1.42 0.24 0.66 0.56 0.23 0.20 0.17 
Total 99.00 99.00 99.00 99.00 99.00 99.60 100.92 99.01 99.00 101.17 99.00 99.00 99.00 99.00 
Li 84.45 224.28 5.02 56.29 348.08 21.27 437.19 90.33 109.31 95.43 126.34 85.07 54.51 29.27 
B 9.86 15.83 10.02 9.94 11.99 74.19 68.80 66.93 54.40 60.73 58.42 57.23 45.86 53.94 
Cr 24.09 25.44 79.02 63.36 43.59 8.33 11.99 8.18 3.47 12.33 5.88 6.14 2.67 3.02 
Ni 12.20 7.25 5.25 1.38 8.94 3.54 18.82 3.94 2.10 7.27 11.32 2.53 1.65 4.99 
As 1.24 1.74 1.56 1.33 1.85 14.17 10.81 9.60 10.55 12.66 11.29 10.17 9.86 10.68 
Rb 22.76 2.97 17.31 2.00 2.64 32.35 36.66 36.50 40.18 37.71 37.19 34.98 38.39 37.85 
Sr 397.90 376.55 369.06 391.03 408.79 88.65 300.46 413.83 237.31 228.39 261.34 245.58 216.76 252.09 
Y 14.96 15.20 14.46 13.89 15.36 35.46 33.80 63.48 35.26 35.71 48.41 44.14 42.79 40.52 
Zr 30.01 35.03 27.13 19.65 37.22 104.65 184.49 206.96 168.26 162.23 185.98 185.98 169.98 147.44 
Nb 0.63 0.81 0.74 0.51 0.80 3.75 4.54 4.08 3.21 3.19 3.76 3.31 3.30 3.22 
Mo 7.96 8.74 8.42 6.20 9.59 14.29 34.64 39.45 29.27 24.98 31.90 33.17 31.51 33.32 
Cs 1.68 0.20 0.55 0.12 0.25 1.75 1.52 1.99 1.87 2.40 2.19 2.26 2.26 2.21 
Ba 162.44 146.57 102.79 95.81 132.57 551.36 713.91 696.50 614.50 631.78 678.25 667.65 591.31 588.69 
La 3.14 3.35 2.45 2.69 3.09 7.21 17.15 26.52 13.09 16.27 16.13 15.23 12.43 11.48 
Ce 8.25 9.02 7.41 7.53 8.82 17.35 48.31 65.90 35.73 42.10 42.23 36.84 33.21 28.61 
Pr 1.21 1.42 1.19 1.17 1.35 2.39 6.75 8.73 4.56 6.17 5.95 5.46 4.76 4.08 
Nd 6.65 7.03 6.98 7.09 7.55 20.28 29.23 47.91 23.43 29.28 27.35 26.45 24.03 20.49 
Sm 2.13 1.87 1.81 1.39 2.02 0.54 3.24 13.80 5.83 5.86 6.62 7.95 5.49 4.87 
Eu 0.85 0.76 0.72 0.66 0.80 0.67 3.13 2.50 1.51 2.08 1.21 1.59 1.12 1.38 
Gd 2.69 2.39 2.54 2.34 2.83 5.18 7.44 12.96 6.71 7.47 7.51 7.82 7.59 6.36 
Tb 0.39 0.38 0.29 0.36 0.43 0.35 1.62 1.92 0.90 1.19 1.26 1.36 1.14 1.04 
Dy 2.69 2.76 2.77 2.49 2.91 3.66 4.65 11.01 7.83 6.85 8.32 6.65 6.91 6.35 
Ho 0.58 0.54 0.45 0.51 0.55 0.37 2.20 2.28 1.52 1.13 1.81 1.87 1.41 1.20 
Er 1.46 1.71 1.81 1.63 1.65 0.48 5.58 6.69 5.13 3.67 6.20 5.03 5.46 4.84 
Tm 0.29 0.24 0.22 0.20 0.28 0.61 0.09 0.91 0.57 0.32 0.86 0.88 0.89 0.63 
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Yb 1.19 2.10 1.78 2.05 1.47 3.11 2.31 6.08 4.16 0.44 5.67 3.48 5.21 6.86 
Lu 0.21 0.31 0.21 0.25 0.26 0.77 0.54 1.00 0.56 0.12 0.89 0.38 0.73 0.71 
Hf 0.81 1.14 0.69 0.47 1.17 2.85 7.53 6.08 5.31 5.18 5.40 5.29 4.63 4.75 
Ta 0.02 0.05 0.02 0.02 0.04 0.17 0.20 0.23 0.19 0.29 0.24 0.20 0.22 0.23 
W 0.11 0.07 0.07 0.03 0.08 1.53 1.09 0.71 0.92 0.51 0.42 0.23 0.41 0.70 
Pb 1.59 2.65 2.15 1.93 2.19 11.25 12.11 10.09 11.24 11.13 11.31 9.11 10.97 10.02 
Th 0.13 0.17 0.10 0.08 0.18 4.55 2.89 4.23 2.99 2.97 3.24 2.74 3.24 2.61 
U 0.08 0.09 0.05 0.02 0.09 1.49 1.42 1.39 1.37 1.24 1.50 1.01 1.18 1.15 
Mg# 0.44 0.44 0.54 0.54 0.49 0.72 0.16 0.84 0.77 0.28 0.31 0.21 0.50 0.32 
An 
              Ab 
              Or 
               
               Sample 17mra24 17mra05 17mra06 17mra07 17mra08 17mra09 17mra10 17mra11 17mra12 17mra14 17mra17 18mrb19 18mrb20 18mrb21 
Mineral opx plag plag plag plag plag plag plag plag plag plag cpx cpx cpx 
SiO2 63.93 63.04 54.22 69.23 69.30 70.26 77.71 68.34 67.96 75.35 60.84 61.12 60.49 61.07 
TiO2 0.56 0.91 0.88 1.04 1.01 0.91 0.94 0.94 0.89 0.92 1.11 0.81 1.07 0.68 
Al2O3 14.09 16.65 24.21 12.40 13.62 11.66 7.13 12.69 12.11 8.61 15.23 12.31 14.14 10.39 
FeO 7.17 6.36 6.02 5.95 6.10 5.69 5.73 5.80 5.71 6.08 6.51 9.03 8.56 9.51 
MnO 0.16 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.30 0.16 0.30 
MgO 4.03 1.27 1.36 1.37 1.32 1.23 1.24 1.22 1.22 1.30 0.87 2.07 3.01 6.87 
CaO 3.07 3.24 5.26 2.02 0.52 2.93 0.28 2.38 4.06 1.92 6.01 8.75 6.78 5.97 
Na2O 3.83 4.56 4.36 4.33 5.18 2.95 4.63 4.10 3.88 2.21 4.92 3.11 3.39 2.80 
K2O 1.98 2.54 2.29 2.22 3.32 2.93 2.82 3.11 2.75 2.28 3.09 1.20 1.20 1.20 
P2O5 0.17 0.26 0.24 0.30 0.32 0.28 0.29 0.27 0.26 0.18 0.27 0.30 0.20 0.19 
Total 99.00 99.00 99.00 99.00 100.83 99.00 100.93 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 74.34 27.87 22.46 40.91 32.98 21.97 50.89 42.94 51.29 48.03 25.85 25.29 11.93 23.77 
B 55.12 65.72 54.11 65.34 80.70 80.91 82.59 81.90 77.02 61.99 80.42 34.94 34.34 28.21 
Cr 4.27 5.72 7.19 7.12 10.65 2.56 4.09 4.28 3.06 6.64 6.77 3.73 7.55 3.84 
Ni 21.09 1.89 5.04 3.13 4.16 1.29 3.12 1.22 1.20 2.19 1.72 1.35 3.73 15.77 
As 10.79 12.27 10.46 11.64 14.69 15.23 14.95 14.38 13.54 9.65 11.15 5.79 6.58 6.24 
Rb 35.96 46.54 44.87 42.11 59.87 56.67 54.79 57.75 53.73 41.84 51.49 22.95 21.95 23.76 
Sr 211.90 204.43 289.03 135.87 59.48 62.86 19.92 103.87 158.24 126.68 249.18 277.28 308.62 215.97 
Y 39.54 30.86 34.55 39.39 45.14 39.04 40.38 43.13 39.20 28.80 41.85 126.36 22.55 22.68 
Zr 169.86 182.74 171.13 178.98 254.11 201.85 208.79 215.02 189.12 177.64 210.74 192.86 97.82 98.34 
Nb 3.11 3.68 3.22 3.97 5.68 4.20 4.51 4.45 3.54 3.72 4.04 2.37 2.29 2.35 
Mo 37.02 35.50 34.49 33.85 44.66 37.42 37.92 40.90 38.02 34.52 35.95 1.48 0.97 1.00 
Cs 1.96 2.46 2.14 2.42 3.44 3.27 3.08 3.35 2.39 1.29 2.87 1.22 1.22 1.34 
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Ba 602.82 665.79 619.21 660.60 1079.51 750.19 955.34 811.39 778.01 662.77 752.68 349.45 372.41 340.30 
La 13.60 9.35 13.37 15.47 20.89 15.46 16.88 16.68 16.34 9.56 14.68 17.76 9.06 8.08 
Ce 34.35 26.09 35.39 39.51 49.55 38.68 40.92 41.71 40.67 21.78 38.06 56.30 22.61 21.73 
Pr 4.56 3.57 5.21 5.08 6.44 5.24 5.53 5.85 5.41 3.24 4.90 9.68 3.17 2.94 
Nd 22.63 17.65 25.42 24.34 28.73 24.71 26.43 25.49 27.51 15.65 22.65 52.77 15.14 15.27 
Sm 6.35 5.26 6.17 5.31 5.28 5.79 7.02 7.05 7.20 4.44 6.40 18.78 3.31 3.65 
Eu 1.36 1.37 1.73 1.71 1.97 1.56 1.46 1.47 1.85 0.91 1.57 2.26 1.10 1.36 
Gd 5.65 5.04 6.43 7.63 10.94 7.30 7.23 7.53 7.04 5.61 6.49 21.30 4.56 5.81 
Tb 1.01 0.79 1.03 1.16 1.64 1.08 1.05 1.24 1.08 0.83 0.98 3.44 0.66 0.78 
Dy 6.60 5.24 5.66 7.18 9.82 7.30 7.39 7.30 7.22 5.58 6.57 21.95 4.30 3.84 
Ho 1.56 1.03 1.47 1.48 1.66 1.46 1.44 1.53 1.56 1.03 1.54 4.60 0.73 0.72 
Er 3.30 3.38 4.01 4.73 6.00 4.69 4.42 5.05 4.20 3.37 4.01 13.51 2.99 3.11 
Tm 0.98 0.51 0.62 0.81 0.82 0.56 0.67 0.63 0.64 0.46 0.77 1.83 0.43 0.27 
Yb 5.35 3.89 3.61 4.59 4.44 4.08 4.56 4.54 4.77 4.10 4.84 13.30 2.30 3.21 
Lu 1.01 0.52 0.47 0.63 0.91 0.69 0.87 0.74 0.73 0.54 0.80 2.19 0.33 0.47 
Hf 4.54 5.37 4.05 5.32 6.81 5.75 5.94 5.94 5.60 5.20 6.54 6.15 2.86 2.65 
Ta 0.17 0.28 0.21 0.22 0.58 0.37 0.33 0.30 0.24 0.33 0.40 0.11 0.10 0.14 
W 0.45 0.68 0.76 0.79 0.71 0.62 1.10 0.85 0.74 0.52 1.24 0.29 0.35 0.05 
Pb 12.36 12.21 11.93 12.21 14.92 17.52 18.40 15.30 18.91 10.16 13.14 6.68 7.61 6.58 
Th 2.93 2.87 3.08 3.15 4.77 3.39 3.60 3.88 3.53 2.70 3.96 1.97 1.49 1.35 
U 1.22 1.38 1.05 1.42 1.52 1.48 1.44 1.59 1.44 1.15 1.62 0.76 0.69 0.48 
Mg# 0.50 0.26 0.29 0.29 0.28 0.28 0.28 0.27 0.28 0.28 0.19 0.29 0.39 0.56 
An 
              Ab 
              Or 
               
               Sample 18mrb22 18mrb23 18mrb24 18mrb25 18mrb03 18mrb04 18mrb05 18mrb31 18mrb32 18mrb33 18mrb34 18mrb36 18mrb37 15mrb03 
Mineral cpx cpx cpx cpx plag plag plag plag plag plag plag plag plag olivine 
SiO2 62.07 62.14 57.69 57.99 53.13 45.34 50.03 50.49 55.71 57.02 52.95 58.31 55.64 46.02 
TiO2 0.74 0.68 0.63 0.70 0.79 0.81 0.78 1.09 0.95 0.53 0.46 0.74 1.01 0.48 
Al2O3 10.53 10.21 11.38 10.53 19.82 25.52 20.96 24.77 20.75 15.57 18.31 18.56 19.50 11.41 
FeO 8.91 9.26 7.10 12.18 7.37 7.34 7.78 6.44 6.77 5.44 5.59 6.60 6.98 10.11 
MnO 0.21 0.25 0.26 0.21 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.17 
MgO 7.03 5.20 8.79 5.11 4.01 4.04 4.25 1.73 1.85 5.03 5.03 1.98 1.70 22.47 
CaO 5.43 6.98 8.85 8.07 10.37 12.22 11.14 8.75 7.56 11.53 13.12 8.73 8.20 6.31 
Na2O 2.68 2.88 2.91 2.82 2.79 2.85 3.12 4.21 4.01 3.20 2.95 3.15 4.35 1.31 
K2O 1.20 1.20 1.20 1.20 0.43 0.55 0.65 1.18 1.09 0.44 0.38 0.65 1.29 0.54 
P2O5 0.19 0.21 0.19 0.19 0.13 0.17 0.14 0.20 0.17 0.09 0.07 0.14 0.19 0.17 
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Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 19.66 23.61 22.53 24.41 70.71 82.72 14.55 45.09 41.03 18.07 14.45 23.61 19.28 6.85 
B 33.78 37.54 32.15 32.88 15.40 12.67 14.56 29.63 21.45 9.50 8.12 17.22 30.76 14.58 
Cr 9.19 5.26 4.74 6.07 32.57 39.01 47.30 6.93 10.35 31.12 28.66 20.60 5.82 233.87 
Ni 11.41 5.29 7.39 137.98 8.91 11.60 13.30 11.03 5.52 13.37 12.10 10.00 6.95 239.70 
As 6.71 6.95 6.33 6.95 1.93 1.97 2.14 5.74 3.68 2.24 1.50 1.80 5.20 3.21 
Rb 23.03 21.92 22.13 21.65 5.41 5.38 6.40 21.62 11.51 3.70 2.92 6.14 17.62 12.53 
Sr 208.49 205.90 209.09 208.58 417.59 525.22 445.06 556.21 383.14 325.69 351.99 398.12 405.15 313.22 
Y 25.97 24.74 25.45 21.08 15.40 16.96 15.44 28.44 19.41 38.56 24.14 17.18 22.78 8.83 
Zr 102.78 94.88 99.98 98.12 43.54 48.32 41.18 94.73 66.07 126.07 81.72 49.17 86.72 25.76 
Nb 2.15 2.10 2.66 2.17 0.93 1.09 0.97 1.79 1.45 1.67 1.01 0.92 1.82 0.76 
Mo 1.55 1.04 2.13 1.34 0.87 0.60 0.49 1.44 0.47 0.97 0.83 0.62 1.03 9.96 
Cs 1.38 1.34 1.02 1.30 0.34 0.33 0.38 0.91 0.53 0.16 0.42 0.34 1.07 0.45 
Ba 345.48 353.43 389.18 348.52 169.69 186.34 187.56 267.18 221.59 139.87 131.68 163.05 286.69 132.14 
La 8.35 8.68 8.83 8.62 4.47 4.77 4.53 6.83 5.41 3.47 2.35 4.48 7.34 2.76 
Ce 20.38 22.60 19.45 21.95 11.95 11.31 11.34 18.52 14.95 9.98 6.69 12.07 20.07 7.22 
Pr 3.57 3.19 3.01 3.02 1.82 1.55 1.71 2.85 2.19 1.86 1.25 1.74 2.97 1.09 
Nd 14.69 14.47 12.09 14.25 9.04 9.73 10.08 13.58 11.19 10.56 8.43 9.12 13.53 5.02 
Sm 4.87 3.66 3.52 4.30 2.75 2.48 2.62 4.44 2.62 4.31 2.86 2.71 3.52 1.24 
Eu 1.27 1.32 1.10 1.06 0.90 0.75 0.74 0.86 0.64 0.84 0.85 0.61 0.95 0.49 
Gd 4.15 4.04 3.96 4.60 3.24 3.23 3.00 4.56 3.46 5.67 4.03 3.15 4.59 1.53 
Tb 0.74 0.55 0.74 0.61 0.48 0.51 0.52 0.75 0.52 0.93 0.72 0.56 0.67 0.24 
Dy 4.36 4.99 4.23 4.11 2.97 2.89 2.86 5.13 3.77 6.59 4.73 3.09 4.78 1.62 
Ho 0.91 0.95 1.39 0.81 0.64 0.69 0.51 1.00 0.80 1.41 0.99 0.77 0.90 0.33 
Er 3.04 2.76 2.96 2.04 2.06 1.84 1.95 3.33 2.26 4.41 3.06 2.13 2.55 0.97 
Tm 0.50 0.34 0.20 0.31 0.26 0.24 0.20 0.50 0.30 0.63 0.42 0.26 0.35 0.12 
Yb 4.20 2.45 3.45 2.25 1.88 1.89 1.62 2.72 2.44 4.74 2.79 2.03 2.86 0.96 
Lu 0.49 0.39 0.56 0.44 0.27 0.26 0.21 0.45 0.35 0.65 0.39 0.30 0.38 0.12 
Hf 3.66 2.89 2.28 3.01 1.32 1.19 1.34 2.46 1.94 4.14 2.84 1.72 2.65 0.78 
Ta 0.22 0.14 0.16 0.15 0.08 0.06 0.03 0.16 0.10 0.14 0.07 0.05 0.08 0.04 
W 0.44 0.35 0.44 0.38 0.09 0.10 0.05 0.22 0.13 0.32 0.19 0.13 0.20 0.12 
Pb 6.93 7.42 6.57 49.71 3.29 3.40 3.29 7.99 4.79 3.34 2.82 3.15 5.64 3.08 
Th 1.51 1.64 2.00 1.66 0.35 0.29 0.22 1.27 0.72 1.47 0.67 0.45 1.32 0.17 
U 0.59 0.67 0.66 0.69 0.14 0.10 0.09 0.59 0.33 0.62 0.23 0.26 0.48 0.08 
Mg# 0.58 0.50 0.69 0.43 0.49 0.50 0.49 0.32 0.33 0.62 0.62 0.35 0.30 0.80 
An 
              Ab 
              Or 
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               Sample 15mrb07 15mrb16 15mrb20 15mrb04 15mrb05 15mrb06 15mrb08 15mrb09 15mrb10 15mrb11 15mrb12 15mrb13 15mrb14 15mrb15 
Mineral olivine olivine olivine plag plag plag plag plag plag plag plag plag plag plag 
SiO2 50.76 47.89 50.75 49.73 62.36 51.38 67.53 54.95 62.63 53.72 54.46 55.60 52.54 54.74 
TiO2 1.01 0.82 0.63 0.79 0.94 0.85 0.62 0.69 0.99 0.79 0.74 0.79 0.89 0.93 
Al2O3 21.68 17.40 10.25 19.04 10.96 17.81 9.75 14.01 11.86 16.00 16.45 15.01 16.60 17.27 
FeO 5.89 6.11 13.90 8.78 9.40 9.09 8.88 8.58 9.21 9.07 9.37 9.23 9.15 9.58 
MnO 0.12 0.12 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 
MgO 3.19 14.09 15.19 6.28 5.51 5.83 7.07 8.33 6.40 6.97 7.03 6.80 6.86 3.96 
CaO 12.32 9.24 5.39 11.31 6.26 10.46 1.60 8.25 4.15 9.23 7.70 8.58 9.79 9.71 
Na2O 3.34 2.68 2.06 2.40 2.92 2.92 3.08 3.66 2.99 2.68 2.70 2.46 2.61 2.25 
K2O 0.54 0.54 0.54 0.37 0.35 0.36 0.27 0.31 0.45 0.28 0.30 0.29 0.28 0.25 
P2O5 0.15 0.12 0.10 0.11 0.12 0.12 0.03 0.05 0.15 0.06 0.07 0.06 0.09 0.13 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 4.02 5.61 1.96 18.42 14.92 46.67 16.06 21.00 18.32 13.04 16.74 13.02 12.12 17.00 
B 23.78 21.60 20.84 11.63 17.41 15.22 8.28 14.67 16.65 11.41 16.11 13.46 14.29 15.00 
Cr 214.46 42.36 37.13 79.13 93.52 63.40 71.71 104.60 70.91 73.62 87.54 89.36 91.89 41.07 
Ni 123.09 102.52 216.69 5.30 5.73 4.12 12.33 10.33 16.29 12.84 8.26 7.67 6.93 9.77 
As 3.91 3.40 3.56 2.73 3.02 4.72 0.72 2.05 4.27 1.50 1.97 1.49 2.04 2.46 
Rb 7.18 7.87 7.35 5.37 5.46 3.47 1.97 2.14 6.42 2.44 2.29 2.42 2.86 2.77 
Sr 440.59 338.66 206.61 351.37 214.15 394.04 218.99 353.52 216.99 334.01 363.87 336.03 374.71 340.90 
Y 20.70 18.68 15.24 18.95 19.66 19.15 13.36 15.11 19.70 15.41 16.01 16.37 18.48 18.61 
Zr 53.86 51.52 46.18 42.97 47.69 47.85 14.80 16.26 49.54 26.46 26.72 27.38 33.61 40.62 
Nb 1.16 0.91 0.72 0.67 0.91 0.87 0.30 0.41 1.07 0.69 0.39 0.81 0.74 0.87 
Mo 13.65 10.77 13.39 13.40 14.36 13.65 6.42 9.82 15.10 8.78 8.79 8.69 10.60 12.27 
Cs 0.55 0.55 0.53 0.26 0.36 0.31 0.09 0.11 0.62 0.08 0.17 0.20 0.22 0.22 
Ba 197.87 178.35 168.61 151.99 158.68 158.35 160.11 159.16 161.00 114.54 121.49 132.05 114.40 116.93 
La 4.61 4.36 3.72 3.98 3.76 4.58 3.92 3.33 3.99 2.82 3.20 2.98 3.39 3.39 
Ce 12.99 11.52 8.96 12.05 10.97 10.24 8.86 9.51 12.11 8.49 8.72 9.38 9.85 9.42 
Pr 2.03 1.74 1.45 1.90 2.06 1.76 1.01 1.34 2.11 1.38 1.63 1.35 1.29 1.32 
Nd 10.39 9.35 7.28 8.12 9.56 10.36 8.36 6.02 9.96 6.94 8.82 8.14 8.38 8.97 
Sm 2.98 2.51 2.27 3.15 2.26 3.45 1.83 1.49 3.76 2.27 2.62 2.00 2.53 2.72 
Eu 1.02 0.80 0.88 1.08 1.05 1.08 1.04 1.76 1.02 0.81 1.00 1.38 1.05 0.78 
Gd 3.50 3.10 3.22 3.54 2.80 5.26 2.41 1.66 4.93 1.90 2.50 3.25 3.51 3.60 
Tb 0.56 0.53 0.29 0.42 0.58 0.57 0.26 0.65 0.67 0.43 0.51 0.52 0.53 0.51 
Dy 3.71 3.59 2.48 3.27 3.60 3.07 2.66 2.79 3.87 3.20 2.31 2.73 3.90 4.38 
Ho 0.76 0.65 0.43 0.69 0.54 0.77 0.46 0.73 0.82 0.60 0.61 0.62 0.71 0.90 
Er 2.33 2.12 1.55 1.98 2.14 2.05 1.51 1.78 2.10 2.06 1.85 1.37 2.74 2.28 
Tm 0.32 0.30 0.18 0.22 0.34 0.20 0.12 0.21 0.21 0.18 0.25 0.21 0.36 0.30 
Yb 2.19 1.82 1.44 2.26 1.84 1.30 1.37 2.27 1.88 1.26 1.67 1.92 2.40 1.69 
Lu 0.35 0.29 0.23 0.23 0.22 0.23 0.31 0.29 0.26 0.24 0.25 0.28 0.38 0.29 
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Hf 1.56 1.56 1.51 1.34 1.42 1.41 0.32 0.52 1.77 0.79 1.01 0.81 0.94 1.34 
Ta 0.06 0.07 0.04 0.03 0.04 0.04 0.07 0.11 0.07 0.05 0.04 0.12 0.10 0.08 
W 0.17 0.15 0.22 0.12 0.24 0.15 0.18 0.42 0.15 0.08 0.16 0.09 0.08 0.05 
Pb 4.10 3.74 3.27 3.29 2.96 3.22 2.58 3.07 2.39 2.01 1.63 2.15 2.13 3.03 
Th 0.46 0.55 0.57 0.49 0.40 0.34 0.06 0.06 0.44 0.05 0.07 0.10 0.16 0.21 
U 0.23 0.27 0.29 0.14 0.14 0.12 0.04 0.15 0.05 0.07 0.04 0.05 0.09 0.17 
Mg# 0.49 0.80 0.66 0.56 0.51 0.53 0.59 0.63 0.55 0.58 0.57 0.57 0.57 0.42 
An 
              Ab 
              Or 
               
               Sample 15mrb17 15mrb18 17mrb06 17mrb07 17mrb08 17mrb16 17mrb21 17mrb22 17mrb26 17mrb27 17mrb28 17mrb25 17mrb05 17mrb09 
Mineral plag plag cpx cpx cpx cpx cpx cpx cpx cpx cpx olivine plag plag 
SiO2 51.69 52.66 52.24 61.87 53.76 57.78 51.84 55.30 55.09 53.76 53.70 48.46 51.30 51.43 
TiO2 0.71 0.63 1.13 0.68 0.73 0.95 0.78 0.86 0.97 0.90 1.03 1.55 0.75 1.03 
Al2O3 17.26 16.67 10.30 10.07 7.48 12.37 6.06 13.29 12.31 11.82 11.34 22.16 20.65 22.02 
FeO 8.84 9.21 12.18 8.83 8.59 8.30 10.56 7.25 7.36 9.13 8.16 7.16 8.29 6.66 
MnO 0.18 0.18 0.42 0.24 0.26 0.21 0.29 0.21 0.26 0.25 0.25 0.16 0.16 0.16 
MgO 8.31 7.18 7.86 6.82 10.72 6.22 11.98 6.72 7.82 7.75 8.29 3.48 3.32 2.55 
CaO 8.84 9.37 12.05 7.49 14.66 9.69 16.06 11.93 11.91 12.06 13.01 11.51 11.64 11.44 
Na2O 2.82 2.71 2.15 2.34 1.70 2.77 0.84 2.74 2.57 2.63 2.52 3.72 2.44 3.25 
K2O 0.28 0.29 0.54 0.54 1.00 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.33 0.29 
P2O5 0.06 0.11 0.13 0.13 0.09 0.17 0.05 0.15 0.16 0.16 0.16 0.26 0.11 0.16 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 14.38 16.98 1.52 11.37 12.94 31.78 27.75 53.45 13.26 18.70 33.48 18.75 14.83 16.54 
B 7.74 10.46 17.51 19.34 15.72 25.87 8.63 18.62 23.23 20.84 22.79 20.40 15.38 18.90 
Cr 80.47 75.14 14.16 95.23 67.44 176.44 239.90 178.17 8.78 80.06 15.47 593.71 25.96 5.18 
Ni 12.88 6.87 88.61 25.06 36.07 38.39 38.00 20.53 10.58 20.40 3.32 10.49 7.27 2.87 
As 1.10 1.37 3.26 3.05 2.47 3.65 1.16 3.46 3.48 3.59 3.19 3.98 2.87 2.48 
Rb 1.67 2.25 8.34 8.12 11.99 6.99 5.54 6.23 6.37 6.91 7.68 6.26 2.92 3.47 
Sr 286.45 400.49 214.91 201.11 150.76 300.70 81.00 303.35 252.15 267.66 244.59 502.99 396.95 466.85 
Y 14.54 12.42 27.11 18.25 19.42 18.29 22.56 19.81 30.95 20.42 26.09 30.13 13.71 18.00 
Zr 21.80 26.65 47.08 42.52 34.61 52.79 26.31 50.51 58.53 49.21 54.95 67.70 31.96 48.02 
Nb 0.44 0.62 1.22 1.05 0.78 1.54 0.37 1.60 1.13 1.20 1.18 1.30 0.75 1.06 
Mo 7.69 9.20 9.89 13.16 11.27 8.72 10.58 14.64 10.89 13.58 11.64 15.17 9.47 11.59 
Cs 0.23 0.15 0.53 0.47 0.37 0.37 0.19 0.29 0.32 0.52 0.48 0.46 0.20 0.20 
Ba 145.28 125.54 193.04 185.40 139.86 208.73 65.44 212.73 201.97 196.57 202.99 243.69 106.09 103.14 
La 3.08 2.79 5.15 4.62 3.26 5.18 1.99 5.80 5.48 4.77 5.02 6.15 3.12 2.61 
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Ce 9.41 7.41 12.15 11.09 8.49 12.65 6.29 14.06 15.10 13.95 13.31 16.46 8.58 7.60 
Pr 1.44 1.20 2.01 1.60 1.40 2.21 1.15 1.98 2.28 1.86 1.98 2.44 1.29 1.45 
Nd 7.47 6.37 10.94 8.49 8.14 11.74 6.40 13.40 11.68 11.02 10.01 11.38 7.75 7.57 
Sm 2.15 1.94 3.70 2.32 2.75 3.01 3.59 2.76 2.29 2.58 3.95 4.45 2.44 1.65 
Eu 1.00 0.85 1.46 0.99 1.00 0.59 0.96 1.87 1.10 1.17 1.27 1.33 0.72 0.77 
Gd 2.82 2.19 7.31 2.99 3.08 0.32 3.76 5.99 6.45 4.48 3.86 6.49 2.60 2.85 
Tb 0.52 0.34 0.78 0.50 0.62 0.83 0.65 0.80 0.83 0.51 0.57 0.79 0.36 0.38 
Dy 2.84 2.20 7.46 3.05 3.32 2.77 4.06 2.98 6.67 2.56 3.84 4.86 2.76 3.06 
Ho 0.61 0.45 1.31 0.67 0.61 0.46 0.81 0.78 1.11 0.90 0.82 1.10 0.49 0.65 
Er 2.19 1.40 3.31 1.74 1.67 1.77 3.01 5.07 2.28 2.20 3.39 1.96 1.55 2.42 
Tm 0.27 0.19 0.56 0.20 0.33 0.30 0.32 0.21 0.51 0.49 0.40 0.56 0.19 0.32 
Yb 1.46 1.27 3.78 1.62 2.21 1.83 2.57 3.45 3.15 1.54 2.51 2.93 1.46 2.55 
Lu 0.27 0.20 0.40 0.32 0.35 0.20 0.32 0.29 0.66 0.23 0.53 0.50 0.24 0.34 
Hf 0.52 0.84 2.32 1.22 1.35 1.81 1.07 1.44 2.10 1.17 1.74 1.99 0.94 1.26 
Ta 0.02 0.04 0.06 0.07 0.08 0.11 0.02 0.04 0.13 0.06 0.10 0.12 0.04 0.05 
W 0.06 0.04 0.09 0.11 0.08 0.21 0.13 0.18 0.05 0.20 0.19 0.20 0.04 0.05 
Pb 2.09 2.37 3.49 3.40 3.01 4.17 1.36 4.02 3.64 3.81 3.54 4.25 2.82 2.69 
Th 0.13 0.11 0.79 0.60 0.48 0.60 0.20 0.56 0.38 0.44 0.55 0.47 0.18 0.20 
U 0.02 0.06 0.23 0.26 0.23 0.40 0.10 0.10 0.27 0.26 0.22 0.09 0.08 0.12 
Mg# 0.63 0.58 0.54 0.58 0.69 0.57 0.67 0.62 0.65 0.60 0.64 0.46 0.42 0.41 
An 
              Ab 
              Or 
               
               Sample 17mrb10 17mrb11 17mrb12 17mrb13 17mrb23 17mrb24 14mrb03 23mrc15 23mrc20 23mrc03 23mrc04 23mrc05 23mrc06 23mrc08 
Mineral plag plag plag plag plag plag plag olivine olivine plag plag plag plag plag 
SiO2 50.85 52.10 54.41 53.00 59.30 58.10 72.57 53.29 48.38 57.69 53.37 55.02 65.20 56.72 
TiO2 0.94 0.97 1.02 0.81 0.86 0.97 0.78 1.25 1.92 1.23 1.33 1.15 1.27 1.27 
Al2O3 23.17 22.69 19.52 22.00 16.65 15.32 12.06 11.57 26.21 14.28 17.88 14.64 9.87 14.59 
FeO 6.70 6.75 7.52 6.87 8.69 8.80 3.31 10.61 2.16 11.10 11.18 11.02 11.09 9.98 
MnO 0.16 0.16 0.16 0.16 0.16 0.16 0.11 0.17 0.14 0.23 0.23 0.23 0.23 0.23 
MgO 2.49 2.53 3.02 2.61 5.31 5.39 0.68 13.61 3.72 4.08 4.18 4.04 4.03 4.11 
CaO 11.37 10.24 8.29 10.22 4.49 6.48 2.02 4.89 11.06 5.73 6.10 9.07 2.06 7.40 
Na2O 2.92 3.14 4.42 2.88 3.12 3.35 4.00 2.63 4.50 3.86 3.87 3.04 4.39 3.80 
K2O 0.28 0.30 0.45 0.30 0.30 0.30 3.29 0.72 0.72 0.61 0.61 0.58 0.65 0.68 
P2O5 0.12 0.12 0.19 0.14 0.13 0.13 0.18 0.26 0.19 0.19 0.25 0.22 0.21 0.21 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 14.00 14.65 11.85 17.20 25.54 21.07 49.40 26.71 1.50 16.96 22.23 17.98 22.40 15.04 
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B 17.12 17.48 22.97 17.59 14.41 22.67 81.33 36.81 10.40 28.74 29.62 21.69 21.63 24.55 
Cr 6.91 6.02 4.97 5.76 61.56 65.35 9.36 16.43 62.56 24.02 9.91 25.56 14.30 16.47 
Ni 7.18 9.34 5.22 9.22 4.95 14.04 1.95 117.86 19.24 9.50 3.77 6.91 12.42 5.50 
As 2.90 2.38 4.07 2.88 3.14 3.80 12.61 5.84 9.04 3.59 9.34 5.61 3.93 10.10 
Rb 2.84 2.89 5.94 3.28 3.86 2.63 45.51 8.35 7.41 4.92 5.74 5.06 6.93 5.72 
Sr 449.15 433.14 432.44 442.66 268.89 320.22 62.35 204.82 614.15 305.56 391.66 379.85 260.46 319.82 
Y 16.45 16.64 24.84 14.72 17.15 17.27 33.69 37.14 41.65 26.90 37.22 25.33 30.93 34.37 
Zr 36.37 36.65 56.89 35.45 39.49 36.91 158.69 96.02 107.58 57.71 68.02 54.41 72.64 62.98 
Nb 0.73 0.78 1.35 0.77 0.95 0.72 4.06 2.10 2.92 1.20 1.40 1.01 1.79 2.53 
Mo 9.96 10.70 13.92 9.89 9.65 11.36 28.47 0.17 0.90 0.54 0.77 0.80 1.00 0.92 
Cs 0.22 0.18 0.45 0.24 0.51 0.38 2.16 0.35 0.30 0.27 0.46 0.34 0.49 0.32 
Ba 97.04 97.47 189.52 119.31 139.02 136.57 664.52 268.83 322.07 174.89 3076.49 169.21 185.84 241.24 
La 2.65 2.84 4.86 3.27 4.17 4.45 12.93 7.25 8.89 5.27 14.66 4.41 5.80 6.57 
Ce 8.00 7.16 13.91 9.16 10.15 10.82 31.70 20.72 22.24 14.37 22.65 14.23 16.09 20.91 
Pr 1.33 1.26 2.36 1.50 1.73 1.23 4.14 3.41 3.05 2.43 2.72 1.98 3.02 3.09 
Nd 6.46 6.48 11.50 7.36 6.55 8.53 20.36 18.16 21.77 13.85 15.91 12.66 17.03 15.93 
Sm 2.31 2.54 3.49 2.39 1.82 2.21 4.39 5.00 7.39 4.16 5.74 3.80 5.15 4.64 
Eu 0.80 0.86 0.89 0.76 0.84 0.56 0.75 1.64 1.66 1.59 1.37 1.27 0.87 1.00 
Gd 3.14 2.26 3.85 2.43 3.00 1.80 5.84 6.52 6.04 5.19 7.51 4.00 6.26 5.58 
Tb 0.46 0.46 0.58 0.42 0.54 0.42 1.03 1.04 0.95 0.64 1.20 0.70 0.77 1.06 
Dy 3.19 2.83 4.55 2.64 3.03 4.56 5.70 6.82 6.88 5.31 6.34 4.19 6.78 5.33 
Ho 0.61 0.55 0.82 0.55 0.73 0.65 1.45 1.39 1.62 1.11 1.37 0.94 1.45 1.10 
Er 1.88 1.95 2.48 1.63 2.52 1.77 5.03 4.29 4.58 3.64 4.32 2.84 3.42 3.49 
Tm 0.30 0.35 0.43 0.24 0.21 0.11 0.67 0.61 0.96 0.48 0.49 0.36 0.73 0.52 
Yb 1.89 1.99 2.86 1.72 1.21 2.06 3.58 4.31 2.41 3.10 4.24 3.02 4.04 3.30 
Lu 0.23 0.27 0.39 0.25 0.22 0.26 0.54 0.56 0.48 0.38 0.65 0.38 0.50 0.50 
Hf 1.11 1.35 1.47 1.00 1.26 0.78 6.02 3.01 2.75 1.89 1.87 1.56 1.44 2.00 
Ta 0.03 0.04 0.06 0.04 0.07 0.09 0.59 0.12 0.05 0.09 0.13 0.07 0.04 0.08 
W 0.05 0.04 0.07 0.06 0.17 0.11 1.75 0.12 0.19 0.48 0.22 0.08 0.12 0.50 
Pb 2.06 2.64 3.52 3.02 2.63 3.51 13.24 7.54 10.60 4.54 6.48 3.74 3.76 5.60 
Th 0.16 0.16 0.31 0.18 0.11 0.19 3.39 0.60 0.26 0.34 0.48 0.21 0.28 0.26 
U 0.06 0.09 0.16 0.09 0.10 0.21 1.62 0.24 0.26 0.11 0.20 0.12 0.08 0.16 
Mg# 0.40 0.40 0.42 0.40 0.52 0.52 0.27 0.70 0.75 0.40 0.40 0.39 0.39 0.42 
An 
              Ab 
              Or 
               
               Sample 23mrc09 23mrc11 23mrc12 23mrc13 23mrc14 23mrc17 23mrc18 23mrc19 16mrc03 16mrc04 16mrc11 16mrc12 16mrc13 16mrc16 
 90 
Mineral plag plag plag plag plag plag plag plag opx opx opx opx opx opx 
SiO2 51.86 49.80 45.37 44.11 63.81 57.68 51.99 65.29 60.92 57.39 49.10 58.45 53.18 59.30 
TiO2 1.18 1.70 1.79 1.92 1.73 1.33 1.40 1.26 1.13 1.58 1.77 1.17 1.94 1.13 
Al2O3 17.03 18.49 23.01 20.31 9.87 13.99 17.59 9.50 18.55 18.82 19.14 18.58 20.45 17.14 
FeO 10.96 11.06 11.23 11.06 11.08 10.82 10.68 10.72 4.01 9.99 6.15 8.02 7.47 7.99 
MnO 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.02 0.16 0.48 0.26 0.13 0.25 
MgO 3.88 3.95 3.95 3.91 4.11 4.34 3.85 3.83 1.06 0.76 6.77 0.54 1.42 0.82 
CaO 12.19 7.04 8.26 11.25 1.83 5.16 7.52 2.52 6.48 7.47 8.53 7.53 8.82 6.60 
Na2O 0.93 5.47 3.97 5.13 5.23 4.47 4.71 4.68 5.12 4.86 5.28 4.61 4.89 4.75 
K2O 0.55 0.79 0.89 0.80 0.76 0.67 0.75 0.73 1.30 1.30 1.30 1.30 1.30 1.30 
P2O5 0.18 0.47 0.29 0.26 0.35 0.33 0.27 0.25 0.43 0.45 0.49 0.45 0.55 0.40 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.01 102.78 99.00 100.91 100.15 99.68 
Li 11.96 28.70 25.41 15.57 23.77 16.59 12.74 13.37 79.21 47.03 65.92 71.39 88.38 86.81 
B 19.06 39.19 44.66 50.29 53.01 32.06 26.68 31.25 62.86 52.77 65.17 53.85 60.40 51.82 
Cr 17.39 14.45 15.30 10.44 7.82 9.57 8.00 5.31 4.59 12.30 6.03 9.07 4.44 5.99 
Ni 7.24 8.71 11.35 4.98 11.52 3.48 8.63 14.42 20.01 9.86 2.97 3.51 3.44 10.37 
As 3.20 7.38 6.72 5.59 7.71 7.37 4.74 4.78 8.91 10.08 9.13 6.18 12.45 8.69 
Rb 5.14 9.68 12.09 11.25 11.42 7.75 9.31 8.98 18.25 16.01 17.42 18.04 16.38 18.24 
Sr 204.69 409.10 458.42 564.28 204.34 213.49 396.20 217.80 405.83 410.90 416.70 407.60 389.40 383.72 
Y 25.99 55.02 54.46 56.16 57.76 35.88 37.67 30.27 56.79 59.78 65.17 65.11 66.66 62.22 
Zr 55.17 151.73 105.68 121.01 136.85 83.10 112.62 75.56 154.27 159.37 164.04 162.59 196.16 165.68 
Nb 1.22 3.40 2.51 3.32 3.49 2.15 2.91 1.84 3.31 3.46 3.22 2.85 3.84 3.55 
Mo 0.62 1.12 0.66 0.54 1.71 0.73 0.86 0.71 29.83 31.55 29.30 28.13 37.49 34.77 
Cs 0.38 0.85 0.65 0.81 0.80 0.59 0.43 0.55 1.66 1.23 1.36 1.11 1.19 1.48 
Ba 117.27 354.81 315.28 319.95 333.72 234.67 289.24 232.17 590.74 525.28 2108.63 496.97 491.97 502.71 
La 4.60 11.04 8.77 9.91 10.98 7.21 8.69 7.05 15.36 14.26 14.20 12.69 14.16 12.89 
Ce 13.59 33.37 27.02 29.79 34.09 21.92 24.64 18.79 40.31 38.97 43.08 38.50 39.91 39.00 
Pr 2.12 5.16 4.85 4.65 5.30 3.54 3.72 2.90 5.76 6.81 6.14 5.65 6.51 5.94 
Nd 12.44 28.31 27.42 27.45 28.50 18.22 21.02 15.33 30.91 32.63 35.25 31.19 33.87 30.48 
Sm 3.62 8.35 5.22 9.57 7.65 5.49 5.27 4.52 5.57 10.12 10.93 8.95 11.04 9.35 
Eu 0.85 3.28 2.28 1.61 2.08 1.35 1.73 1.24 2.93 2.48 3.20 2.46 2.87 2.23 
Gd 4.28 9.57 9.15 9.52 8.95 6.62 5.65 5.17 9.56 9.09 11.41 11.81 12.70 8.13 
Tb 0.64 1.35 1.22 1.69 1.72 0.97 0.96 0.82 1.56 1.66 2.17 1.84 1.80 1.35 
Dy 4.76 9.33 9.88 9.67 10.05 6.34 6.99 5.30 11.03 11.43 10.59 11.35 13.54 10.36 
Ho 0.89 1.84 2.26 2.06 1.95 1.31 1.51 1.11 1.74 2.58 2.86 2.60 2.44 2.63 
Er 2.83 6.09 6.00 5.87 6.89 4.14 4.10 2.97 6.61 7.60 9.01 8.55 6.48 7.20 
Tm 0.42 0.71 0.91 1.00 0.96 0.53 0.65 0.46 0.86 1.01 0.96 1.11 1.09 1.11 
Yb 2.91 5.17 5.98 7.36 5.52 3.76 3.71 3.48 6.44 5.51 5.97 8.24 8.22 5.64 
Lu 0.46 1.03 0.83 0.93 0.89 0.54 0.50 0.49 1.27 1.33 1.03 1.09 0.90 1.09 
Hf 1.70 5.61 3.38 2.89 3.58 2.36 2.73 2.23 4.57 5.27 5.18 4.36 6.25 4.71 
Ta 0.04 0.23 0.10 0.22 0.13 0.10 0.16 0.09 0.29 0.19 0.21 0.10 0.21 0.16 
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W 0.07 0.41 0.17 0.28 0.23 0.12 0.25 0.08 0.29 0.35 0.41 0.07 0.56 0.26 
Pb 4.03 9.39 9.41 8.08 8.19 4.73 6.12 6.71 8.75 8.67 11.18 7.22 13.95 9.82 
Th 0.30 0.83 0.39 0.67 0.60 0.42 1.07 0.45 1.04 0.89 1.20 1.19 1.29 1.02 
U 0.07 0.21 0.23 0.33 0.40 0.20 0.41 0.23 0.53 0.45 0.58 0.30 0.56 0.54 
Mg# 0.39 0.39 0.39 0.39 0.40 0.42 0.39 0.39 0.32 0.12 0.66 0.11 0.25 0.15 
An 
              Ab 
              Or 
               
               Sample 16mrc17 16mrc06 16mrc07 16mrc08 16mrc09 16mrc10 16mrc14 23mrb03 23mrb06 23mrb12 23mrb13 23mrb14 23mrb15 23mrb18 
Mineral opx plag plag plag plag plag plag olivine olivine olivine olivine olivine plag plag 
SiO2 61.52 57.45 63.02 52.56 54.04 60.95 59.92 53.50 52.58 52.52 49.67 49.50 55.49 54.38 
TiO2 1.39 1.16 1.16 1.27 1.45 1.20 1.26 1.64 1.44 2.10 1.57 1.42 1.37 1.93 
Al2O3 19.55 17.83 15.37 21.18 18.93 15.18 16.52 12.70 20.43 18.33 15.22 11.84 10.19 9.19 
FeO 5.08 7.56 6.64 7.99 7.76 7.66 7.80 8.91 8.24 11.17 13.87 11.82 16.17 16.09 
MnO 0.08 0.21 0.21 0.21 0.21 0.21 0.21 0.19 0.13 0.19 0.21 0.22 0.30 0.30 
MgO 0.67 2.05 1.73 2.31 2.15 2.01 1.93 8.03 0.61 1.22 5.08 13.35 6.49 5.32 
CaO 6.79 6.69 4.83 8.35 7.74 5.03 6.05 11.13 12.95 11.90 10.54 7.88 7.29 7.35 
Na2O 4.99 4.40 4.55 3.75 4.93 4.77 3.60 2.20 3.37 3.03 2.17 2.28 1.12 3.43 
K2O 1.30 1.15 1.08 0.93 1.18 1.56 1.22 0.48 0.48 0.48 0.48 0.48 0.41 0.76 
P2O5 0.48 0.50 0.40 0.45 0.60 0.43 0.48 0.23 0.21 0.15 0.18 0.22 0.17 0.25 
Total 101.86 99.00 99.00 99.00 99.00 99.00 99.00 99.00 100.44 101.08 99.00 99.00 99.00 99.00 
Li 61.46 21.57 11.96 32.98 25.42 22.82 12.50 10.12 11.83 8.71 14.02 10.34 0.50 8.54 
B 61.37 69.22 47.06 64.46 51.66 70.91 58.72 37.10 37.50 21.35 30.35 36.78 28.09 43.09 
Cr 4.53 4.83 8.41 16.93 7.97 3.29 4.05 293.17 16.64 49.75 155.12 29.67 33.72 100.82 
Ni 1.64 2.27 3.76 5.46 1.84 0.76 0.68 113.85 48.50 15.67 99.21 150.55 6.55 5.13 
As 9.27 10.89 9.96 9.42 15.63 10.24 9.89 5.01 5.05 3.78 5.18 4.45 5.80 5.64 
Rb 16.60 20.08 16.27 16.41 16.88 22.10 16.41 5.85 5.47 5.01 5.52 6.13 4.58 8.87 
Sr 413.13 419.35 348.30 511.15 421.59 239.15 236.94 289.47 473.16 412.99 314.75 276.20 290.22 376.75 
Y 59.99 58.45 46.67 48.44 61.85 51.29 50.78 37.03 33.15 45.72 36.49 29.87 27.80 40.06 
Zr 165.64 171.56 154.22 123.40 183.72 183.06 162.03 67.12 60.83 68.72 69.90 64.70 57.97 85.04 
Nb 3.36 3.30 3.88 2.62 4.14 3.86 3.50 1.39 1.36 1.17 1.36 1.33 1.30 1.77 
Mo 32.71 33.90 34.13 23.45 35.44 36.63 31.46 0.60 0.83 0.86 0.99 0.74 0.64 1.02 
Cs 1.27 1.64 0.44 0.78 0.68 1.49 0.59 0.58 0.53 0.36 0.48 0.56 0.39 0.57 
Ba 514.83 532.68 486.71 447.52 583.74 618.81 456.32 187.86 199.58 177.28 193.17 201.05 162.07 172.38 
La 14.65 14.15 12.61 9.61 16.71 13.65 12.20 5.61 5.41 4.86 5.62 5.50 4.85 6.88 
Ce 38.85 39.53 33.74 33.46 46.73 37.38 34.38 16.38 15.56 15.16 17.10 15.82 13.62 20.13 
Pr 6.05 5.50 4.79 4.58 7.16 5.81 5.18 3.06 2.56 2.73 2.90 2.50 2.39 3.20 
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Nd 32.14 32.52 27.02 29.30 38.23 30.37 27.97 16.24 13.88 17.09 15.74 15.11 14.63 18.01 
Sm 9.20 9.35 9.22 8.67 9.61 7.95 7.75 5.38 4.38 6.40 4.39 5.00 4.01 5.37 
Eu 2.25 3.90 1.98 4.41 4.22 3.63 1.22 1.52 1.50 2.19 1.78 1.36 1.61 2.29 
Gd 11.33 10.21 8.92 10.60 10.32 8.77 8.57 6.83 5.28 8.74 6.74 5.59 6.07 6.78 
Tb 1.70 1.46 1.45 1.29 1.51 1.40 1.36 1.17 0.95 1.38 1.06 0.84 0.74 1.29 
Dy 11.01 10.98 8.19 9.78 10.81 9.64 8.59 6.74 5.70 8.82 7.12 5.28 5.23 7.27 
Ho 2.11 2.17 1.84 1.74 2.47 1.95 1.88 1.36 1.23 1.83 1.44 1.19 0.87 1.42 
Er 6.47 7.12 5.62 6.06 7.44 5.61 5.60 4.03 3.71 5.41 4.75 3.69 3.40 3.47 
Tm 1.12 0.86 0.83 0.75 0.94 0.88 0.80 0.58 0.49 0.72 0.62 0.44 0.51 0.52 
Yb 6.97 6.31 5.24 4.57 8.29 5.55 5.58 3.58 3.83 4.96 3.96 3.02 3.25 4.98 
Lu 0.78 0.92 0.80 0.54 1.00 0.85 0.87 0.55 0.58 0.77 0.67 0.47 0.41 0.66 
Hf 5.26 5.37 5.29 3.37 5.66 5.52 5.01 2.40 1.80 2.32 2.40 2.02 1.71 2.68 
Ta 0.15 0.24 0.19 0.11 0.16 0.21 0.20 0.06 0.06 0.07 0.09 0.07 0.04 0.12 
W 0.41 0.08 1.35 0.57 1.77 0.37 0.25 0.20 0.13 0.13 0.33 0.20 0.13 0.11 
Pb 9.19 10.88 12.13 10.75 9.80 12.08 8.52 4.33 4.42 4.43 5.01 4.30 3.54 4.82 
Th 0.97 1.43 0.96 1.05 1.24 1.23 1.16 0.28 0.27 0.47 0.41 0.32 0.27 0.24 
U 0.62 0.56 0.44 0.58 0.69 0.58 0.54 0.18 0.22 0.23 0.32 0.20 0.18 0.07 
Mg# 0.19 0.33 0.32 0.34 0.33 0.32 0.31 0.62 0.12 0.16 0.40 0.67 0.42 0.37 
An 
              Ab 
              Or 
               
               Sample 23mrb19 15mrc04 15mrc05 15mrc06 15mrc07 15mrc10 15mrc12 15mrc13 15mrc14 15mrc15 15mrc16 15mrc18 15mrc08 15mrc09 
Mineral plag olivine olivine olivine olivine olivine olivine olivine olivine olivine olivine olivine plag plag 
SiO2 57.66 53.39 52.84 48.72 48.26 51.65 54.77 52.37 48.37 47.39 49.69 48.92 55.84 52.68 
TiO2 1.92 1.23 1.63 1.27 1.22 1.04 1.72 1.81 1.39 1.24 1.43 1.44 0.85 0.90 
Al2O3 7.87 12.58 14.33 15.18 14.35 17.47 19.96 18.68 16.13 14.62 18.56 15.14 14.12 16.49 
FeO 15.25 10.87 7.74 9.86 12.27 9.95 4.60 8.69 8.24 13.45 8.30 14.14 9.80 9.45 
MnO 0.30 0.18 0.16 0.19 0.19 0.20 0.13 0.18 0.18 0.22 0.17 0.21 0.20 0.20 
MgO 6.28 9.82 8.73 11.67 10.79 4.74 2.37 2.13 11.28 10.25 7.70 6.53 5.41 5.13 
CaO 6.20 7.19 9.68 8.30 8.09 10.03 11.07 10.64 9.55 8.19 9.76 8.73 8.95 9.97 
Na2O 2.70 2.81 2.99 3.00 3.05 3.21 3.55 3.17 3.05 2.85 2.62 2.96 3.24 3.58 
K2O 0.56 0.60 0.60 0.60 0.60 0.55 0.60 0.60 0.60 0.60 0.60 0.60 0.48 0.46 
P2O5 0.26 0.31 0.30 0.19 0.17 0.17 0.24 0.73 0.22 0.19 0.17 0.34 0.12 0.13 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.01 99.00 
Li 2.88 8.64 7.45 9.24 8.87 5.94 10.23 8.60 11.11 8.95 15.25 10.02 6.26 7.54 
B 41.50 22.67 21.66 17.16 17.06 16.96 19.46 23.27 20.10 16.97 13.15 18.06 14.17 11.38 
Cr 53.34 39.52 321.17 46.73 40.05 68.67 25.39 73.12 29.77 32.91 44.36 30.63 67.65 75.94 
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Ni 6.67 132.16 41.45 80.41 93.03 11.41 96.91 104.66 61.30 82.20 31.08 131.12 16.99 22.62 
As 6.98 2.29 2.49 2.68 2.27 2.22 2.72 2.35 3.22 2.61 2.80 2.85 1.45 1.00 
Rb 7.70 7.42 6.93 8.43 7.98 6.88 7.64 7.28 8.13 8.05 7.39 7.23 4.10 3.21 
Sr 207.45 279.00 393.32 365.12 329.12 376.64 477.72 423.96 391.07 342.46 404.65 332.25 285.92 458.35 
Y 43.36 20.08 28.74 27.23 23.65 20.87 33.66 33.54 34.51 27.32 23.69 27.96 16.85 16.64 
Zr 94.06 62.35 70.32 68.20 63.89 53.82 69.15 87.36 75.27 65.75 72.51 67.97 33.04 37.08 
Nb 1.92 1.70 1.38 1.60 1.52 1.18 1.46 1.97 1.62 1.49 1.58 1.28 0.72 0.85 
Mo 1.09 14.23 17.05 17.64 16.82 14.50 9.05 17.97 17.39 19.26 16.81 21.96 12.29 10.22 
Cs 0.48 0.46 0.42 0.55 0.51 0.40 0.52 0.51 0.62 0.50 0.46 0.44 0.12 0.31 
Ba 180.11 188.58 205.55 246.40 224.87 170.25 242.98 259.87 257.11 223.78 220.98 215.43 154.41 136.93 
La 6.80 5.73 6.33 6.32 5.75 4.53 6.90 7.11 7.36 6.00 6.46 5.99 3.91 3.27 
Ce 19.00 16.37 17.35 17.83 16.25 12.86 16.66 20.34 18.67 16.75 18.28 16.83 9.92 9.76 
Pr 3.34 2.48 2.75 2.79 2.46 2.12 3.21 3.56 2.78 2.57 2.76 2.86 1.64 1.40 
Nd 21.37 15.75 15.99 14.62 13.01 11.80 13.40 19.61 16.08 13.38 14.65 14.45 8.39 9.37 
Sm 6.07 4.85 5.44 3.70 3.80 3.24 4.79 4.80 4.38 4.10 4.17 5.13 3.50 2.46 
Eu 1.81 1.44 1.64 1.37 1.15 1.19 1.47 1.48 1.32 1.28 1.29 1.37 0.81 1.28 
Gd 7.82 5.19 6.81 5.05 4.30 3.39 4.15 6.07 5.19 4.56 4.79 5.43 3.04 3.50 
Tb 1.21 0.63 0.95 0.74 0.68 0.58 0.95 0.96 0.83 0.73 0.72 0.62 0.42 0.51 
Dy 7.68 3.78 6.48 4.72 4.42 4.19 7.02 6.22 6.40 4.96 4.66 4.89 2.74 3.51 
Ho 1.33 0.86 1.12 0.98 0.89 0.74 1.31 1.44 1.33 1.05 0.92 1.12 0.48 0.67 
Er 4.92 2.50 3.41 2.97 2.62 2.35 3.27 4.03 3.96 3.25 2.82 3.14 1.34 1.82 
Tm 0.66 0.26 0.36 0.44 0.40 0.37 0.43 0.44 0.58 0.45 0.37 0.43 0.18 0.29 
Yb 4.61 1.95 2.57 3.00 2.70 2.09 4.15 3.86 3.59 3.39 2.62 3.15 1.00 2.07 
Lu 0.72 0.38 0.43 0.39 0.42 0.37 0.52 0.48 0.52 0.54 0.44 0.46 0.34 0.23 
Hf 3.30 2.10 1.99 2.17 2.05 1.78 2.00 2.36 2.11 2.10 2.11 1.56 1.08 1.27 
Ta 0.15 0.05 0.10 0.11 0.09 0.05 0.08 0.10 0.14 0.09 0.07 0.07 0.06 0.09 
W 0.19 0.19 0.23 0.18 0.17 0.14 0.36 0.21 0.19 0.18 0.19 0.12 0.22 0.07 
Pb 7.46 4.40 4.16 4.29 4.03 3.51 5.04 4.51 4.74 4.27 4.20 4.96 3.55 2.80 
Th 0.61 0.66 0.39 0.62 0.65 0.37 0.44 0.66 0.70 0.64 0.60 0.70 0.24 0.26 
U 0.31 0.20 0.23 0.26 0.30 0.23 0.38 0.33 0.31 0.28 0.29 0.31 0.16 0.05 
Mg# 0.42 0.62 0.67 0.68 0.61 0.46 0.48 0.30 0.71 0.58 0.62 0.45 0.50 0.49 
An 
              Ab 
              Or 
               
               Sample 15mrc11 15mrc17 15mrc20 15mrc21 15mrc22 14mra08 14mra14 14mra13 14mra04 14mra05 14mra06 14mra07 14mra10 14mra12 
Mineral plag plag plag plag plag cpx cpx opx plag plag plag plag plag plag 
SiO2 49.17 48.70 53.41 50.68 54.76 61.32 65.46 58.63 68.95 61.41 66.19 64.45 67.11 71.67 
 94 
TiO2 1.34 1.23 0.98 1.42 1.26 0.69 1.09 1.04 0.77 0.79 0.73 0.67 0.80 0.76 
Al2O3 18.07 19.42 16.49 18.20 15.90 7.77 10.52 14.85 13.73 19.62 15.11 16.01 13.70 12.46 
FeO 11.05 10.07 10.46 10.15 9.98 6.45 8.31 4.92 4.38 4.57 4.61 4.31 4.44 4.47 
MnO 0.20 0.20 0.20 0.20 0.20 0.33 0.30 0.17 0.15 0.15 0.15 0.15 0.15 0.15 
MgO 3.72 4.80 4.49 3.99 4.59 8.68 6.15 3.46 1.32 1.46 1.24 1.24 1.26 1.30 
CaO 11.42 10.39 9.83 10.15 7.68 11.34 4.65 10.08 2.44 4.35 4.20 4.39 3.95 1.95 
Na2O 3.19 3.36 2.57 3.42 3.83 1.00 0.88 4.44 5.57 5.12 5.26 6.00 6.06 4.77 
K2O 0.62 0.62 0.41 0.59 0.61 1.24 1.24 1.24 1.45 1.29 1.27 1.56 1.29 1.22 
P2O5 0.21 0.21 0.15 0.19 0.19 0.16 0.38 0.16 0.23 0.22 0.22 0.22 0.24 0.24 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 5.25 3.79 9.71 7.04 10.13 10.63 16.47 46.59 29.36 14.97 21.98 30.52 27.61 7.42 
B 20.66 16.06 12.98 24.16 14.93 20.08 25.40 34.00 56.25 44.63 49.43 46.65 56.63 43.85 
Cr 27.63 73.63 75.36 20.01 65.70 <3.4726 <17.923 <10.3909 <12.5804 <9.0531 <3.7366 3.54 <4.3562 <9.1887 
Ni 19.29 8.00 14.62 12.41 7.98 <0.99829 <7.23 10.01 <4.1129 <4.0072 2.29 0.97 <1.6832 <4.3488 
As 0.85 2.69 1.73 3.78 2.52 8.08 4.10 7.51 8.20 8.10 7.54 6.56 8.46 6.63 
Rb 8.26 7.02 3.79 7.20 7.73 29.05 41.31 16.93 24.15 20.64 21.61 25.00 23.88 24.01 
Sr 336.09 482.78 354.45 407.23 384.51 93.53 60.48 283.96 182.73 274.04 279.10 245.26 280.23 129.22 
Y 29.91 27.80 17.57 28.31 26.11 41.84 71.87 38.68 40.92 39.42 35.24 38.96 42.23 29.88 
Zr 71.78 67.69 39.33 67.85 66.84 74.14 131.36 129.45 138.17 132.94 119.23 122.19 139.02 86.81 
Nb 1.85 1.70 0.96 1.39 1.41 1.34 2.21 2.93 3.18 2.40 2.21 2.44 2.78 2.03 
Mo 17.93 17.88 12.44 15.50 17.82 14.12 24.08 17.26 23.91 23.17 21.60 22.10 25.52 15.26 
Cs 0.42 0.43 0.29 0.52 0.47 1.07 3.20 1.56 1.35 1.62 1.36 1.49 1.40 2.10 
Ba 223.45 215.48 115.77 193.11 196.99 148.82 119.20 412.56 487.66 499.79 410.59 488.31 382.58 435.65 
La 7.30 6.99 3.61 5.73 5.92 4.41 5.78 9.72 10.88 10.98 8.71 11.16 10.38 9.85 
Ce 18.98 19.26 10.54 16.59 16.20 13.18 20.49 28.86 32.25 26.78 23.57 31.20 29.41 25.08 
Pr 2.71 2.59 1.79 2.50 2.75 2.73 3.94 3.71 5.08 4.31 3.54 4.43 4.51 4.16 
Nd 16.00 15.58 9.31 14.53 14.54 12.49 21.58 24.82 24.36 24.43 19.52 23.09 22.69 20.14 
Sm 5.12 4.21 2.72 4.34 4.40 5.37 9.80 4.73 6.19 7.08 5.26 6.68 6.74 4.95 
Eu 1.01 1.50 0.96 1.36 1.57 1.86 1.85 1.64 1.46 2.23 2.09 2.29 1.79 1.70 
Gd 5.29 5.06 3.49 5.00 4.75 7.58 13.25 5.34 6.93 7.39 5.39 6.81 7.52 5.29 
Tb 0.79 0.77 0.49 0.82 0.75 1.19 0.85 0.68 0.99 1.19 0.94 1.02 1.05 0.85 
Dy 5.10 4.73 3.07 4.71 4.69 5.89 10.83 7.19 8.23 6.25 5.93 7.03 7.05 5.01 
Ho 1.09 1.00 0.62 1.02 1.10 1.49 1.57 1.93 1.67 1.38 1.23 1.40 1.60 1.04 
Er 3.43 2.70 2.02 3.37 2.70 4.12 4.19 6.69 4.05 2.81 4.03 4.24 4.75 3.90 
Tm 0.38 0.37 0.26 0.38 0.36 0.55 1.06 0.41 0.46 0.53 0.51 0.70 0.77 0.43 
Yb 4.21 3.36 1.91 2.71 2.85 3.68 10.49 2.07 3.82 4.77 3.71 4.38 4.89 3.51 
Lu 0.56 0.43 0.29 0.46 0.48 0.57 1.39 1.27 0.75 1.00 0.59 0.69 0.81 0.40 
Hf 1.99 2.17 1.30 2.07 2.06 3.09 2.19 3.99 3.39 4.16 3.33 3.64 3.82 2.02 
Ta 0.09 0.06 0.04 0.07 0.07 0.11 0.25 0.04 0.20 0.19 0.12 0.15 0.16 0.06 
W 0.09 0.27 0.07 0.15 0.08 0.17 <0.31454 0.18 0.28 0.42 0.46 0.48 0.45 0.31 
Pb 3.60 4.86 2.79 4.23 3.98 6.29 3.67 8.18 8.78 6.31 9.32 8.96 8.08 8.53 
 95 
Th 0.70 0.59 0.22 0.55 0.45 0.68 1.33 1.44 1.47 1.57 1.28 1.33 1.71 1.11 
U 0.22 0.21 0.15 0.21 0.28 0.33 0.75 0.57 0.79 0.55 0.64 0.67 0.66 0.42 
Mg# 0.37 0.46 0.43 0.41 0.45 0.71 0.57 0.56 0.35 0.36 0.32 0.34 0.34 0.34 
An 
              Ab 
              Or 
              
               Sample 14mra03 23mra08 23mra09 23mra12 23mra13 23mra17 23mra25 23mra29 23mra11 23mra18 23mra19 23mra21 23mra22 23mra23 
Mineral plag cpx cpx cpx cpx cpx plag cpx olivine olivine olivine olivine olivine olivine 
SiO2 72.70 52.97 49.85 50.45 51.97 52.37 57.46 56.74 43.52 50.58 44.95 46.98 46.53 45.26 
TiO2 0.82 0.83 0.80 0.94 1.06 0.46 0.53 0.63 0.52 0.62 0.74 1.22 0.42 0.41 
Al2O3 9.20 9.31 13.63 12.53 6.64 7.40 18.00 9.12 6.21 13.73 13.82 16.85 7.30 7.00 
FeO 4.61 8.39 8.47 8.29 9.79 6.66 7.05 8.45 21.15 12.38 7.07 11.59 13.68 16.99 
MnO 0.15 0.21 0.18 0.18 0.23 0.17 0.13 0.19 0.39 0.16 0.20 0.24 0.23 0.27 
MgO 1.25 9.73 7.69 9.52 10.79 12.66 5.02 9.56 23.25 11.85 22.28 12.62 25.87 24.28 
CaO 3.44 15.36 15.94 15.20 16.11 18.08 8.52 12.58 2.34 7.61 8.16 8.11 3.93 3.66 
Na2O 5.08 1.81 2.07 1.51 1.50 0.87 2.05 1.40 1.12 1.70 1.42 1.00 0.70 0.78 
K2O 1.52 0.28 0.28 0.28 0.50 0.28 0.21 0.28 0.28 0.28 0.28 0.28 0.28 0.28 
P2O5 0.22 0.12 0.11 0.10 0.41 0.04 0.04 0.05 0.22 0.10 0.09 0.11 0.05 0.06 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 28.12 11.86 3.28 11.82 6.19 33.74 11.74 11.22 14.07 3.65 2.17 13.57 4.73 5.98 
B 42.34 15.02 14.13 12.65 43.66 9.93 8.96 9.80 14.41 14.53 12.75 12.28 9.01 7.34 
Cr <26.741 554.28 465.72 843.78 97.35 882.59 59.58 1071.14 441.64 51.76 57.54 23.00 49.26 38.89 
Ni <8.8953 21.20 18.58 27.38 16.61 63.47 5.10 27.42 125.24 260.88 75.82 19.22 370.39 230.64 
As 4.97 2.46 2.15 2.30 7.61 1.39 0.96 1.87 6.44 2.48 1.86 2.27 1.22 1.58 
Rb 20.80 3.29 3.34 2.74 12.81 3.14 1.67 4.30 2.91 3.52 3.56 7.87 3.38 4.33 
Sr 126.80 225.92 292.26 181.05 115.13 110.05 336.15 163.45 143.84 290.42 911.88 233.77 141.93 148.73 
Y 37.54 17.99 15.89 22.40 28.03 14.80 11.83 29.31 18.45 14.12 27.55 43.30 10.35 10.81 
Zr 115.16 38.67 32.29 46.00 114.12 27.75 15.61 47.65 39.37 34.77 50.44 88.81 28.39 32.28 
Nb 2.55 0.87 0.54 0.89 2.61 0.48 0.34 0.58 0.50 0.73 0.99 1.51 0.65 0.64 
Mo 24.03 0.27 0.26 0.42 1.50 0.12 0.17 0.39 0.15 0.35 0.34 0.21 0.26 0.44 
Cs 1.32 0.26 0.32 0.43 1.26 0.27 0.07 0.21 0.62 0.24 0.56 2.30 0.38 0.42 
Ba 596.72 117.03 112.28 83.90 193.36 63.25 108.31 103.63 93.93 107.50 22380 219.96 103.86 115.34 
La 11.80 2.83 2.48 3.42 6.57 1.40 2.66 3.88 4.76 2.66 4.85 11.60 2.65 2.88 
Ce 29.77 8.65 7.11 10.77 17.50 6.02 6.46 13.70 13.03 7.66 11.32 29.24 7.37 7.73 
Pr 5.65 1.51 1.12 1.84 2.50 0.94 0.79 2.44 2.20 1.26 1.65 4.40 1.07 1.20 
Nd 27.13 7.62 6.77 11.17 12.92 5.34 7.47 14.21 13.70 5.77 9.35 20.81 5.47 6.22 
Sm 12.71 2.30 2.44 3.18 3.43 1.53 1.72 4.02 3.80 2.07 2.33 5.51 2.23 1.69 
Eu 1.04 0.89 0.83 1.00 1.21 0.66 0.84 1.03 0.92 0.60 0.92 1.38 0.50 0.57 
Gd 6.78 3.00 2.39 3.83 4.08 2.61 2.64 4.82 3.66 2.17 3.57 7.61 1.93 2.03 
Tb 0.99 0.50 0.41 0.63 0.75 0.51 0.33 0.72 0.57 0.37 0.69 1.20 0.29 0.28 
 96 
Dy 2.95 3.12 2.85 3.86 5.21 3.18 2.25 5.58 3.19 2.37 4.18 7.47 1.78 2.05 
Ho 0.99 0.70 0.55 0.87 0.96 0.59 0.49 1.04 0.67 0.54 0.81 1.90 0.39 0.40 
Er 4.64 2.04 1.82 2.44 3.00 1.72 1.45 2.94 1.80 1.62 2.86 4.69 1.27 1.22 
Tm 0.32 0.22 0.23 0.40 0.43 0.24 0.17 0.54 0.26 0.23 0.54 0.80 0.14 0.17 
Yb 5.91 2.03 1.83 2.11 2.64 1.23 1.17 2.70 1.14 1.79 3.33 5.87 1.06 1.10 
Lu 0.68 0.33 0.27 0.35 0.37 0.16 0.16 0.48 0.32 0.24 0.41 0.81 0.15 0.18 
Hf 3.94 1.19 1.07 1.66 3.53 1.06 0.79 1.56 0.85 0.94 1.81 2.91 0.84 0.91 
Ta 0.17 0.04 0.03 0.05 0.20 0.04 0.02 0.04 0.05 0.04 0.03 0.07 0.03 0.04 
W 0.50 0.12 0.06 0.05 0.11 0.07 0.13 0.05 0.15 0.09 0.12 0.53 0.13 0.08 
Pb 8.03 2.57 2.32 1.66 3.12 1.54 1.09 2.27 4.17 2.59 2.25 10.57 1.48 1.69 
Th 1.20 0.20 0.13 0.28 0.68 0.35 0.10 0.26 0.16 0.32 0.70 1.03 0.30 0.40 
U 0.48 0.08 0.06 0.07 0.35 0.11 0.05 0.21 0.08 0.08 0.07 0.30 0.12 0.12 
Mg# 0.33 0.67 0.62 0.67 0.66 0.77 0.56 0.67 0.66 0.63 0.85 0.66 0.77 0.72 
An 
              Ab 
              Or 
               
               Sample 23mra24 23mra26 23mra30 23mra31 23mra32 23mra20 23mra14 23mra15 23mra16 23mra03 23mra04 23mra05 23mra06 23mra07 
Mineral olivine olivine olivine olivine olivine olivine plag plag plag plag plag plag plag plag 
SiO2 46.05 44.76 46.68 44.72 45.22 47.46 51.17 55.44 50.30 49.54 53.02 51.72 53.72 51.24 
TiO2 0.35 0.93 0.36 0.36 0.41 0.73 0.51 0.46 0.53 0.50 0.56 0.49 0.54 0.58 
Al2O3 6.44 18.58 7.05 6.90 7.76 13.66 22.08 19.26 22.02 22.99 20.73 21.44 19.65 21.19 
FeO 16.64 6.17 15.00 13.13 12.91 7.10 6.52 6.67 6.72 6.76 6.89 6.67 7.03 6.79 
MnO 0.29 0.12 0.26 0.22 0.23 0.20 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 
MgO 24.43 14.47 24.49 28.52 26.44 20.16 5.12 5.17 5.10 4.66 5.23 5.15 4.81 5.02 
CaO 3.35 11.84 3.74 3.63 4.47 7.93 11.56 9.61 12.02 12.38 10.29 11.30 11.00 11.87 
Na2O 1.11 1.75 1.10 1.19 1.22 1.39 1.67 1.98 1.94 1.76 1.86 1.83 1.84 1.89 
K2O 0.28 0.28 0.28 0.28 0.28 0.28 0.19 0.21 0.20 0.20 0.20 0.20 0.20 0.19 
P2O5 0.06 0.11 0.05 0.06 0.06 0.08 0.05 0.05 0.05 0.08 0.08 0.06 0.09 0.10 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 
Li 6.75 5.99 4.31 4.03 3.61 1.28 5.04 3.28 3.44 22.16 4.21 4.29 4.55 5.09 
B 9.45 10.74 10.52 10.55 10.79 12.89 8.74 5.42 8.02 7.65 10.06 7.32 8.30 10.16 
Cr 41.54 218.98 79.19 43.89 46.90 59.98 52.65 56.35 52.34 53.14 68.81 51.09 55.87 62.57 
Ni 244.01 46.27 377.51 334.94 283.65 132.00 5.16 3.13 9.23 8.87 7.33 10.83 8.10 8.38 
As 1.78 1.80 1.74 1.84 1.56 2.22 1.41 1.23 1.20 1.79 2.12 1.29 1.20 1.45 
Rb 4.16 3.24 4.13 4.71 4.19 3.64 1.70 1.39 1.58 1.50 2.13 1.85 1.48 1.55 
Sr 130.13 255.29 120.69 141.99 167.85 897.25 401.96 359.01 432.57 455.02 365.62 427.45 431.86 417.84 
Y 9.00 19.22 8.56 8.50 9.70 27.11 11.46 9.81 10.65 9.80 11.82 11.27 10.28 11.65 
Zr 27.38 38.87 22.43 32.36 29.09 49.64 19.11 16.11 19.04 19.37 24.22 20.08 22.27 25.41 
 97 
Nb 0.49 0.72 0.45 0.62 0.56 0.99 0.36 0.33 0.40 0.48 0.41 0.38 0.51 0.60 
Mo 0.37 0.20 0.44 0.52 0.40 0.43 0.27 0.15 0.22 0.07 0.27 0.22 0.32 0.27 
Cs 0.31 0.71 0.26 0.35 0.28 0.62 0.07 0.06 0.09 0.11 0.21 0.13 0.12 0.13 
Ba 92.67 102.31 87.78 97.78 101.57 22019 81.11 91.43 80.67 83.50 81.80 90.13 93.92 87.82 
La 2.11 3.96 2.16 2.41 2.29 4.83 2.08 2.22 2.02 2.21 2.25 2.34 2.33 2.28 
Ce 5.65 11.39 5.43 6.28 6.09 11.26 6.12 5.78 6.19 6.21 6.00 6.88 6.63 6.47 
Pr 0.89 1.80 0.81 0.92 0.96 1.64 1.02 0.98 1.00 0.95 0.91 1.02 1.05 1.01 
Nd 4.73 10.82 4.27 4.80 5.51 9.44 5.40 6.02 5.06 5.65 5.40 5.89 5.16 5.56 
Sm 1.31 3.26 1.14 1.28 1.42 2.23 1.99 1.45 1.54 1.90 1.50 2.04 1.67 1.69 
Eu 0.42 1.07 0.50 0.36 0.42 0.89 0.71 0.76 0.63 0.73 0.64 0.74 0.68 0.72 
Gd 1.46 3.67 1.37 1.80 1.84 3.50 2.17 1.91 1.56 1.94 2.13 2.33 1.93 2.02 
Tb 0.23 0.59 0.26 0.22 0.26 0.70 0.35 0.25 0.31 0.35 0.39 0.32 0.30 0.32 
Dy 1.64 3.60 1.43 1.43 1.75 4.13 2.22 2.11 1.73 1.82 1.95 2.02 1.74 2.08 
Ho 0.33 0.74 0.30 0.33 0.40 0.79 0.40 0.42 0.36 0.39 0.39 0.42 0.41 0.43 
Er 0.94 1.99 0.91 1.02 1.30 2.75 1.17 0.98 1.14 0.97 1.28 1.05 1.09 1.30 
Tm 0.13 0.28 0.14 0.12 0.14 0.52 0.19 0.17 0.15 0.16 0.19 0.21 0.16 0.17 
Yb 0.95 2.02 0.80 0.92 0.74 3.04 1.47 1.10 1.18 1.00 1.52 1.18 1.02 1.23 
Lu 0.16 0.30 0.12 0.13 0.14 0.40 0.18 0.11 0.17 0.15 0.21 0.17 0.14 0.18 
Hf 0.86 1.18 0.77 0.90 1.00 1.80 0.54 0.42 0.58 0.56 0.82 0.57 0.67 0.77 
Ta 0.03 0.05 0.03 0.05 0.07 0.04 0.01 0.01 0.01 0.03 0.02 0.01 0.03 0.03 
W 0.09 0.04 0.08 0.10 0.11 0.17 0.03 0.05 0.03 0.02 0.05 0.04 0.05 0.03 
Pb 1.81 2.26 1.79 1.80 2.01 2.51 1.69 1.27 1.56 1.62 2.01 1.66 1.66 1.73 
Th 0.28 0.14 0.21 0.45 0.40 0.74 0.05 0.07 0.03 0.06 0.10 0.05 0.08 0.09 
U 0.15 0.09 0.11 0.19 0.17 0.07 0.06 0.03 0.02 0.04 0.08 0.05 0.04 0.04 
Mg# 0.72 0.81 0.74 0.79 0.79 0.83 0.58 0.58 0.57 0.55 0.58 0.58 0.55 0.57 
An 
              Ab 
              Or 
               
               Sample 23mra27 23mra28 23mra33 18mra04 18mra03 18mra05 18mra06 18mra07 18mra08 18mra11 18mra17 18mra10 18mra14 18mra15 
Mineral plag plag plag cpx opx opx opx opx opx opx opx plag plag plag 
SiO2 50.34 54.60 53.37 59.76 62.16 62.72 61.54 65.38 64.05 63.45 63.37 53.91 62.44 58.02 
TiO2 0.52 0.61 0.59 0.85 1.15 0.70 0.81 0.49 0.66 0.69 1.08 0.80 0.91 0.88 
Al2O3 22.08 19.88 19.98 9.53 16.53 14.38 14.57 9.76 8.43 14.46 16.04 22.34 17.63 19.84 
FeO 6.72 6.71 7.01 8.48 10.59 9.73 8.01 11.07 10.55 7.80 6.92 5.81 5.81 5.97 
MnO 0.13 0.13 0.13 0.25 0.18 0.10 0.22 0.29 0.23 0.15 0.10 0.13 0.13 0.13 
MgO 5.13 4.55 5.21 6.35 0.92 0.59 3.33 4.84 7.30 3.40 0.56 1.57 1.43 1.61 
CaO 12.16 9.52 10.39 10.00 5.02 5.48 4.82 2.87 3.88 3.73 5.47 9.36 5.56 7.76 
 98 
Na2O 1.68 2.68 2.06 1.98 4.11 3.56 3.83 2.50 2.11 3.48 4.08 3.78 3.65 3.53 
K2O 0.19 0.23 0.20 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.14 1.29 1.09 
P2O5 0.04 0.10 0.07 0.18 0.27 0.22 0.25 0.18 0.17 0.22 0.27 0.16 0.15 0.16 
Total 99.00 99.00 99.00 99.00 102.55 99.10 99.00 99.00 99.00 99.00 99.50 99.00 99.00 99.00 
Li 6.83 2.27 4.51 19.73 15.54 22.40 48.27 25.43 21.02 30.23 19.46 26.55 15.17 16.07 
B 9.65 11.10 8.95 52.65 45.87 46.39 48.54 44.84 49.57 46.58 51.47 26.66 25.46 21.05 
Cr 51.33 12.03 55.28 2.46 5.56 88.18 3.95 2.47 47.69 2.34 1.29 3.88 5.65 6.89 
Ni 2.94 10.47 10.62 20.95 3.88 73.29 12.81 6.91 44.54 1.68 8.80 3.27 4.76 5.08 
As 0.73 2.03 1.57 9.63 8.31 8.82 8.36 8.31 8.84 8.45 9.18 4.99 3.45 3.50 
Rb 1.91 2.21 1.61 33.29 30.22 30.81 30.30 30.79 32.19 30.70 29.85 17.59 15.22 12.59 
Sr 415.94 382.37 408.09 121.75 333.60 271.14 299.39 156.59 124.21 266.96 321.18 463.88 333.58 402.29 
Y 10.19 13.30 11.21 60.97 39.16 41.51 30.23 25.57 27.53 32.39 30.23 21.04 21.66 23.16 
Zr 14.04 28.39 21.34 179.07 145.83 156.35 136.33 118.85 133.62 144.14 144.26 84.21 66.74 68.29 
Nb 0.27 0.52 0.49 2.88 2.84 3.02 2.88 2.43 2.90 3.04 3.12 1.78 1.39 1.40 
Mo 0.24 0.38 0.15 1.32 2.33 2.24 1.84 1.69 1.96 1.99 1.56 0.97 0.61 0.70 
Cs 0.15 0.23 0.15 1.81 2.03 1.65 1.91 1.57 1.82 1.91 1.84 1.06 0.66 0.55 
Ba 99.11 91.74 94.91 434.34 525.57 465.62 456.46 455.98 425.81 466.33 487.20 290.41 268.71 256.63 
La 2.72 2.57 2.32 11.76 12.91 11.84 11.06 9.70 11.22 11.03 12.13 7.38 5.49 6.54 
Ce 7.02 7.12 7.05 31.75 34.54 30.59 28.40 24.74 28.01 29.21 31.33 19.04 14.20 16.39 
Pr 0.95 1.13 1.10 5.34 4.89 4.48 3.95 3.53 3.69 4.16 4.42 2.70 2.34 2.39 
Nd 5.08 5.87 6.88 25.67 23.76 22.79 19.53 16.51 16.46 19.75 21.93 13.98 12.51 12.24 
Sm 1.59 1.94 1.88 9.95 5.62 6.01 5.05 4.13 4.08 4.91 5.45 3.64 3.98 3.18 
Eu 0.83 0.67 0.90 1.70 1.56 1.49 1.15 0.99 0.83 1.22 1.37 1.06 0.87 0.94 
Gd 1.49 2.93 2.06 10.41 7.50 7.55 5.28 4.35 5.29 5.51 5.78 3.71 4.38 4.04 
Tb 0.31 0.43 0.26 1.85 1.23 0.96 0.89 0.61 0.81 0.84 0.86 0.68 0.63 0.58 
Dy 2.24 2.36 2.35 10.60 8.48 6.93 5.44 4.68 5.19 5.74 5.88 3.77 3.98 4.37 
Ho 0.39 0.49 0.46 1.92 1.47 1.63 1.16 1.06 1.01 1.20 1.18 0.84 0.78 0.86 
Er 1.11 1.53 1.19 6.84 4.73 5.28 3.67 3.30 2.90 4.13 3.61 2.23 2.50 2.51 
Tm 0.12 0.25 0.19 0.88 0.67 0.71 0.47 0.39 0.48 0.49 0.45 0.33 0.31 0.39 
Yb 1.31 1.54 1.21 6.05 3.60 5.20 2.48 3.33 3.85 4.45 3.21 2.48 2.98 2.40 
Lu 0.19 0.23 0.16 0.81 0.46 0.81 0.55 0.49 0.51 0.65 0.46 0.38 0.34 0.36 
Hf 0.47 0.75 0.49 5.99 4.16 4.33 4.32 3.58 3.95 4.51 4.23 2.40 1.81 1.85 
Ta 0.04 0.02 0.02 0.21 0.20 0.23 0.19 0.13 0.25 0.23 0.22 0.12 0.02 0.07 
W 0.23 0.02 0.02 0.45 0.59 0.35 0.40 0.56 0.68 0.56 0.56 0.28 0.06 0.16 
Pb 1.40 1.93 1.56 8.52 9.93 8.99 8.87 8.83 8.97 9.19 10.21 7.19 6.24 6.28 
Th 0.07 0.10 0.08 2.73 2.37 2.12 2.00 2.00 2.29 2.32 2.06 1.24 0.57 0.63 
U 0.04 0.03 0.02 1.03 1.13 0.99 0.80 0.85 1.10 1.10 0.98 0.50 0.29 0.28 
Mg# 0.58 0.55 0.57 0.57 0.13 0.10 0.43 0.44 0.55 0.44 0.13 0.33 0.30 0.32 
An 
              Ab 
              Or 
              
 99 
 
        
Host Minerals 
     Sample 18mra16 18mra18 18mra19 18mra20 18mra21 18mra24 18mra25 15mra09 15mra10 15mra11 15mra03 15mra04 15mra05 
Mineral plag plag plag plag plag plag plag cpx cpx cpx plag plag plag 
SiO2 53.68 55.79 54.59 58.41 56.68 59.72 55.70 54.89 53.52 54.08 47.31 48.47 50.53 
TiO2 0.88 0.85 0.83 0.84 0.82 0.80 0.86 0.38 0.36 0.45 0.01 0.01 0.01 
Al2O3 23.43 21.35 22.35 19.70 20.29 18.88 21.65 1.62 1.40 1.83 34.62 33.75 32.36 
FeO 6.06 5.59 5.69 5.95 5.96 6.04 5.90 10.64 9.91 9.40 0.57 0.73 0.68 
MnO 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.50 0.58 0.48 0.00 0.01 0.01 
MgO 1.49 1.52 1.40 1.53 1.53 1.62 1.71 13.31 13.75 13.86 0.06 0.10 0.09 
CaO 9.64 7.18 9.70 7.66 9.02 7.42 8.51 18.31 20.12 19.56 16.59 16.08 15.31 
Na2O 2.48 4.96 2.88 3.51 3.40 3.22 3.32 0.33 0.34 0.34 0.83 0.85 1.00 
K2O 1.08 1.44 1.26 1.12 1.03 1.01 1.06 0.01 0.01 0.01 0.01 0.01 0.01 
P2O5 0.13 0.18 0.17 0.17 0.15 0.16 0.17 0.01 0.01 0.01 0.00 0.00 0.01 
Total 99.00 99.00 99.00 99.00 99.00 99.00 99.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 10.88 40.32 12.53 12.16 34.07 19.32 25.01 2.07 3.04 2.55 1.26 1.37 1.02 
B 23.26 40.45 29.46 30.31 22.48 23.87 27.30 1.07 0.79 0.91 3.01 0.44 2.58 
Cr 3.81 3.26 6.33 6.50 2.97 4.00 2.48 3.84 4.33 5.84 9.23 1.29 8.00 
Ni 4.81 1.36 2.41 2.42 2.71 5.36 2.64 6.04 6.03 4.49 3.47 0.49 3.26 
As 4.68 8.10 4.77 6.21 3.64 4.40 4.56 0.16 0.08 0.13 0.50 0.89 0.52 
Rb 17.01 25.80 18.68 15.57 14.85 14.23 16.04 0.04 0.02 0.03 0.14 0.69 0.10 
Sr 453.09 390.44 453.94 356.42 424.19 354.68 403.67 21.07 20.87 22.68 540.77 527.69 512.53 
Y 23.56 28.82 19.46 21.74 18.78 20.18 20.41 46.73 65.69 52.80 0.07 0.44 0.09 
Zr 67.33 132.12 76.55 79.85 71.40 78.43 80.26 13.30 17.00 14.42 0.13 0.06 0.11 
Nb 1.32 3.08 1.75 1.78 1.32 1.79 1.61 0.03 0.02 0.02 0.05 0.01 0.04 
Mo 0.45 1.27 0.70 0.82 0.48 0.94 0.91 7.45 7.89 5.90 0.47 0.38 0.37 
Cs 0.57 1.53 0.88 0.85 0.87 0.66 0.80 0.01 0.01 0.02 0.06 0.07 0.06 
Ba 313.69 432.32 301.88 289.00 223.56 239.58 265.59 0.14 0.27 0.23 9.74 11.22 10.47 
La 6.80 9.45 5.33 6.69 5.82 5.65 6.60 0.94 1.45 1.09 0.09 0.18 0.07 
Ce 17.48 26.00 16.30 17.45 15.90 15.43 17.96 5.63 8.30 6.08 0.38 0.44 0.16 
Pr 2.39 3.47 2.66 2.87 2.03 2.22 2.39 1.31 2.21 1.78 0.07 0.05 0.06 
Nd 12.11 18.04 12.24 13.62 12.47 10.66 12.14 10.60 16.79 12.82 0.31 0.31 0.30 
Sm 3.41 5.08 3.26 3.60 2.88 3.02 2.95 5.09 7.51 5.67 0.39 0.14 0.40 
Eu 1.11 1.39 0.78 0.93 0.81 0.84 0.91 1.38 1.62 1.29 0.16 0.12 0.10 
Gd 4.39 5.87 2.46 4.33 3.80 3.84 3.68 9.33 11.08 9.10 0.24 0.10 0.20 
Tb 0.69 0.81 0.70 0.49 0.54 0.55 0.61 1.27 1.86 1.50 0.04 0.01 0.03 
Dy 4.24 4.79 3.36 3.19 2.92 3.73 3.65 9.22 13.47 10.50 0.23 0.12 0.11 
Ho 0.85 1.04 0.80 0.78 0.62 0.69 0.81 1.85 2.65 2.22 0.02 0.02 0.06 
Er 3.31 3.16 2.49 2.36 2.18 2.29 2.55 5.29 7.88 6.11 0.21 0.05 0.15 
Tm 0.36 0.37 0.39 0.29 0.35 0.31 0.38 0.70 1.08 0.82 0.06 0.01 0.03 
 100 
Yb 2.52 3.29 2.23 2.86 1.91 2.66 2.44 5.37 7.12 6.05 0.15 0.05 0.21 
Lu 0.43 0.40 0.35 0.50 0.32 0.30 0.35 0.70 1.03 0.80 0.04 0.01 0.03 
Hf 2.08 3.74 2.10 2.32 2.35 1.92 2.32 0.66 0.79 0.97 0.18 0.02 0.21 
Ta 0.10 0.16 0.10 0.07 0.12 0.11 0.14 0.02 0.01 0.01 0.07 0.01 0.03 
W 0.16 0.59 0.09 1.40 0.11 0.19 0.18 0.07 0.04 0.03 0.26 0.08 0.25 
Pb 7.60 8.34 6.81 7.81 5.50 6.55 5.65 0.12 0.16 0.06 0.21 0.42 0.25 
Th 0.87 1.74 0.86 0.78 1.06 0.86 1.05 0.01 0.01 0.02 0.05 0.00 0.06 
U 0.37 0.73 0.29 0.57 0.35 0.37 0.52 0.02 0.01 0.01 0.03 0.01 0.04 
Mg# 0.31 0.33 0.31 0.31 0.31 0.32 0.34 0.69 0.71 0.72 0.16 0.19 0.19 
An 
       
   0.92 0.91 0.89 
Ab 
       
   0.08 0.09 0.11 
Or 
       
   0.00 0.00 0.00 
 
Sample 15mra06 15mra07 15mra08 15mra14 15mra15 15mra16 15mra17 16mrb06 16mrb12 16mrb21 16mrb25 16mrb03 16mrb05 16mrb08 
Mineral plag plag plag plag plag plag plag cpx opx opx opx plag plag plag 
SiO2 46.68 49.00 52.33 49.61 49.92 50.28 46.24 55.92 55.61 56.75 57.65 59.86 55.29 60.00 
TiO2 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.27 0.23 0.22 0.20 0.02 0.03 0.02 
Al2O3 34.91 33.17 30.88 32.71 32.30 32.57 35.14 1.05 0.65 0.66 0.77 25.94 28.66 25.32 
FeO 0.58 0.70 0.62 0.65 0.62 0.55 0.57 14.26 26.72 24.79 23.81 0.38 0.40 0.36 
MnO 0.00 0.01 0.01 0.00 0.01 0.00 0.00 0.47 0.92 0.86 0.74 0.00 0.01 0.00 
MgO 0.07 0.09 0.08 0.07 0.07 0.07 0.07 11.88 14.23 14.94 15.31 0.03 0.03 0.03 
CaO 16.94 16.02 14.99 15.70 15.93 15.57 17.04 15.82 1.58 1.64 1.46 7.62 10.17 7.67 
Na2O 0.80 0.98 1.06 1.23 1.13 0.92 0.91 0.31 0.03 0.03 0.03 5.79 5.17 6.19 
K2O 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.02 0.02 0.02 0.02 0.34 0.23 0.39 
P2O5 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.11 0.01 0.01 0.02 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 1.44 1.04 1.50 4.05 2.26 1.42 1.37 4.44 10.01 13.04 11.26 10.96 13.12 14.02 
B 1.63 0.41 2.20 2.06 1.45 2.24 1.48 2.47 1.03 0.91 1.65 1.73 1.35 1.62 
Cr 5.45 1.29 7.06 9.03 6.32 7.82 5.81 15.31 10.45 9.42 9.80 8.27 2.03 4.25 
Ni 1.69 0.62 3.11 4.10 2.54 2.63 3.68 9.44 13.70 13.13 17.57 2.96 0.51 2.02 
As 0.30 0.06 0.39 0.41 0.31 0.33 0.30 0.52 0.10 0.13 0.12 0.53 0.07 0.17 
Rb 0.08 0.05 0.09 0.15 0.08 0.08 0.07 0.19 0.03 0.04 0.05 0.57 0.30 0.48 
Sr 562.11 543.39 510.16 594.60 562.94 570.30 629.12 18.60 1.06 1.78 0.26 741.84 729.25 701.32 
Y 0.08 0.06 0.05 0.14 0.11 0.11 0.11 61.78 20.35 23.30 14.99 0.53 0.49 0.51 
Zr 0.06 0.02 0.09 0.09 0.07 0.12 0.07 27.73 4.09 3.99 3.44 0.04 0.07 0.04 
Nb 0.05 0.01 0.06 0.08 0.03 0.07 0.05 0.11 0.01 0.03 0.02 0.07 0.01 0.04 
Mo 0.44 0.41 0.42 0.39 0.29 0.48 0.23 10.46 13.81 11.93 12.44 0.25 0.19 0.14 
Cs 0.04 0.01 0.07 0.07 0.03 0.04 0.05 0.08 0.01 0.02 0.01 0.05 0.01 0.03 
Ba 9.48 10.95 10.18 14.23 13.94 12.76 14.59 0.73 0.62 0.41 0.65 385.92 208.30 389.02 
 101 
La 0.08 0.14 0.16 0.19 0.18 0.18 0.25 1.53 0.04 1.12 0.04 3.34 2.09 3.92 
Ce 0.36 0.35 0.28 0.40 0.56 0.49 0.43 9.73 0.22 3.45 0.27 5.45 4.11 6.16 
Pr 0.03 0.05 0.05 0.05 0.07 0.04 0.05 2.79 0.08 0.76 0.07 0.68 0.45 0.65 
Nd 0.14 0.21 0.13 0.38 0.34 0.43 0.39 22.56 0.51 4.18 0.76 2.31 1.54 2.77 
Sm 0.24 0.05 0.21 0.30 0.27 0.38 0.18 8.45 0.38 1.59 0.15 0.37 0.34 0.34 
Eu 0.11 0.11 0.14 0.11 0.12 0.18 0.09 0.99 0.07 0.13 0.11 2.54 1.72 2.49 
Gd 0.11 0.03 0.25 0.33 0.22 0.39 0.26 11.43 1.15 2.26 0.76 0.28 0.17 0.22 
Tb 0.03 0.01 0.04 0.03 0.06 0.06 0.03 2.31 0.28 0.38 0.21 0.04 0.03 0.02 
Dy 0.09 0.03 0.12 0.08 0.09 0.08 0.06 11.97 2.74 2.99 1.83 0.13 0.12 0.05 
Ho 0.01 0.01 0.04 0.03 0.04 0.05 0.03 2.49 0.78 0.87 0.50 0.02 0.02 0.01 
Er 0.09 0.03 0.18 0.13 0.14 0.13 0.09 6.96 3.05 3.50 2.16 0.15 0.03 0.08 
Tm 0.04 0.01 0.03 0.02 0.02 0.02 0.01 0.91 0.54 0.48 0.40 0.03 0.01 0.02 
Yb 0.10 0.06 0.18 0.25 0.18 0.13 0.18 5.64 4.59 4.17 3.63 0.10 0.03 0.07 
Lu 0.02 0.00 0.03 0.02 0.02 0.03 0.03 0.94 0.87 0.75 0.58 0.05 0.01 0.01 
Hf 0.08 0.03 0.11 0.13 0.13 0.08 0.07 1.34 0.16 0.19 0.17 0.06 0.01 0.05 
Ta 0.05 0.01 0.03 0.04 0.03 0.06 0.03 0.05 0.00 0.01 0.01 0.02 0.01 0.02 
W 0.08 0.04 0.14 0.14 0.18 0.15 0.07 0.16 0.02 0.05 0.04 0.16 0.02 0.06 
Pb 0.24 0.17 0.17 0.41 0.21 0.22 0.33 0.39 0.04 0.07 0.11 4.99 3.09 4.19 
Th 0.02 0.01 0.04 0.03 0.05 0.06 0.05 0.07 0.01 0.03 0.01 0.04 0.00 0.01 
U 0.03 0.01 0.03 0.04 0.05 0.03 0.04 0.03 0.01 0.01 0.01 0.03 0.00 0.01 
Mg# 0.17 0.19 0.18 0.17 0.17 0.18 0.18 0.60 0.49 0.52 0.53 0.13 0.12 0.12 
An 0.92 0.90 0.89 0.88 0.89 0.90 0.91     0.41 0.51 0.40 
Ab 0.08 0.10 0.11 0.12 0.11 0.10 0.09     0.57 0.47 0.58 
Or 0.00 0.00 0.00 0.00 0.00 0.00 0.00     0.02 0.01 0.02 
 
Sample 16mrb09 16mrb13 16mrb14 16mrb15 16mrb16 16mrb17 16mrb18 16mrb19 16mrb20 16mrb22 16mrb23 16mrb24 16mra15 16mra16 
Mineral plag plag plag plag plag plag plag plag plag plag plag plag cpx cpx 
SiO2 57.44 59.73 59.54 59.31 62.34 57.17 56.34 54.23 62.96 54.64 57.47 55.16 53.97 53.59 
TiO2 0.03 0.02 0.02 0.02 0.02 0.05 0.05 0.05 0.03 0.04 0.05 0.05 0.45 0.43 
Al2O3 27.01 25.67 26.08 25.68 23.49 27.08 27.49 29.50 23.12 29.36 26.85 28.70 2.08 1.95 
FeO 0.39 0.39 0.36 0.39 0.38 0.48 0.50 0.45 0.39 0.54 0.54 0.59 11.46 11.00 
MnO 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.41 0.44 
MgO 0.03 0.03 0.03 0.03 0.03 0.04 0.05 0.05 0.03 0.06 0.06 0.06 13.31 12.83 
CaO 9.41 8.10 7.39 8.14 6.75 10.01 10.36 10.73 6.26 10.85 10.21 10.64 18.00 19.46 
Na2O 5.38 5.73 6.19 6.06 6.55 4.91 4.93 4.74 6.75 4.32 4.57 4.58 0.31 0.28 
K2O 0.28 0.32 0.38 0.36 0.43 0.23 0.26 0.24 0.44 0.18 0.22 0.21 0.01 0.01 
P2O5 0.02 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.01 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 13.73 13.47 12.55 12.31 13.98 36.65 43.97 80.36 11.61 14.58 28.04 35.62 2.38 2.05 
 102 
B 1.61 1.00 1.24 1.50 3.29 1.67 0.83 1.04 1.68 1.33 1.14 1.43 3.16 0.95 
Cr 3.19 3.45 2.34 2.38 7.12 3.57 3.59 4.64 8.02 1.17 5.08 3.44 43.43 113.41 
Ni 0.94 1.78 1.09 1.08 3.25 1.59 2.15 1.36 2.31 0.54 2.63 1.31 23.39 14.10 
As 0.15 0.15 0.10 0.11 0.25 0.19 0.20 0.20 0.38 0.05 0.20 0.15 0.15 0.11 
Rb 0.28 0.32 0.41 0.35 0.34 0.22 0.26 0.34 0.33 0.19 0.34 0.32 0.04 0.02 
Sr 720.95 702.00 660.26 707.13 614.68 641.40 650.21 654.69 596.56 619.59 598.67 608.77 20.82 22.10 
Y 0.44 0.43 0.37 0.43 0.52 0.38 0.44 0.45 0.39 0.36 0.20 0.30 45.46 50.46 
Zr 0.18 0.23 0.03 0.02 0.17 0.06 0.07 0.05 0.09 0.01 0.07 0.04 22.31 21.56 
Nb 0.03 0.04 0.01 0.02 0.04 0.03 0.03 0.03 0.04 0.01 0.05 0.02 0.04 0.02 
Mo 0.22 0.17 0.15 0.20 0.37 0.18 0.38 0.24 0.28 0.27 0.40 0.23 8.66 8.46 
Cs 0.03 0.02 0.02 0.02 0.05 0.02 0.02 0.04 0.06 0.01 0.04 0.03 0.02 0.01 
Ba 217.11 257.62 388.49 374.00 395.04 164.36 178.94 181.49 415.88 133.49 130.25 127.59 1.44 0.11 
La 2.27 2.63 3.23 3.49 3.50 1.76 1.76 1.91 2.12 1.18 1.21 1.10 1.31 1.44 
Ce 4.32 4.46 5.67 5.89 6.04 3.18 3.51 4.00 5.19 2.26 2.11 2.19 6.69 7.44 
Pr 0.52 0.50 0.64 0.64 0.60 0.46 0.34 0.45 0.60 0.27 0.20 0.28 1.65 1.69 
Nd 1.88 2.04 2.60 2.72 1.83 1.44 1.54 1.73 2.13 1.16 1.14 0.94 11.74 12.70 
Sm 0.28 0.16 0.24 0.44 0.22 0.26 0.22 0.16 0.31 0.20 0.12 0.21 5.44 5.84 
Eu 1.59 2.08 2.23 2.46 2.05 0.99 1.01 1.18 2.06 0.73 0.55 0.65 1.01 0.99 
Gd 0.16 0.12 0.25 0.32 0.24 0.14 0.19 0.14 0.19 0.13 0.20 0.16 7.44 8.89 
Tb 0.04 0.03 0.03 0.02 0.03 0.02 0.01 0.04 0.04 0.01 0.02 0.01 1.32 1.38 
Dy 0.10 0.07 0.11 0.08 0.08 0.04 0.08 0.07 0.12 0.07 0.17 0.08 8.58 9.24 
Ho 0.01 0.01 0.03 0.01 0.02 0.02 0.01 0.01 0.04 0.02 0.04 0.02 1.81 2.00 
Er 0.03 0.04 0.05 0.05 0.12 0.07 0.06 0.05 0.13 0.03 0.11 0.03 5.04 5.60 
Tm 0.01 0.02 0.01 0.01 0.04 0.02 0.01 0.01 0.03 0.01 0.01 0.01 0.82 0.83 
Yb 0.05 0.07 0.04 0.03 0.18 0.09 0.08 0.06 0.11 0.03 0.07 0.10 4.34 6.47 
Lu 0.01 0.01 0.01 0.01 0.04 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.78 0.80 
Hf 0.04 0.05 0.04 0.04 0.12 0.06 0.06 0.06 0.10 0.01 0.09 0.02 1.20 1.08 
Ta 0.01 0.01 0.01 0.01 0.04 0.02 0.02 0.02 0.05 0.00 0.02 0.01 0.01 0.01 
W 0.03 0.06 0.05 0.03 0.09 0.04 0.04 0.09 0.09 0.03 0.05 0.06 0.05 0.07 
Pb 3.46 3.59 4.37 4.54 3.99 2.75 2.40 2.71 4.50 2.05 1.93 1.79 0.12 0.12 
Th 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.03 0.00 0.02 0.01 0.01 0.04 
U 0.01 0.01 0.01 0.01 0.04 0.01 0.02 0.01 0.04 0.00 0.01 0.01 0.02 0.01 
Mg# 0.13 0.12 0.12 0.12 0.14 0.13 0.16 0.16 0.13 0.16 0.17 0.16 0.67 0.68 
An 0.48 0.43 0.39 0.42 0.35 0.52 0.53 0.55 0.33 0.58 0.54 0.55   
Ab 0.50 0.55 0.59 0.56 0.62 0.46 0.46 0.44 0.64 0.41 0.44 0.43   
Or 0.02 0.02 0.02 0.02 0.03 0.01 0.02 0.01 0.03 0.01 0.01 0.01   
 
Sample 16mra17 16mra26 16mra09 16mra25 16mra12 16mra13 16mra14 16mra23 16mra24 16mra27 17mra04 17mra15 17mra16 17mra18 
Mineral cpx cpx olivine olivine plag plag plag plag plag plag cpx cpx opx opx 
 103 
SiO2 52.77 52.54 41.22 43.81 48.65 48.36 48.78 51.14 51.33 48.27 51.85 53.77 55.32 56.00 
TiO2 0.42 0.42 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.55 0.46 0.25 0.33 
Al2O3 1.49 1.87 0.08 0.03 33.88 33.68 33.53 32.56 32.33 34.17 1.94 2.17 1.16 0.96 
FeO 12.18 11.68 23.22 25.32 0.70 0.70 0.69 0.48 0.55 0.60 13.21 10.75 19.69 22.03 
MnO 0.55 0.47 0.39 0.45 0.01 0.01 0.01 0.00 0.01 0.01 0.46 0.40 0.63 0.65 
MgO 12.22 12.96 34.83 30.16 0.10 0.09 0.10 0.07 0.19 0.08 13.92 13.30 21.24 18.21 
CaO 20.06 19.74 0.22 0.16 14.96 15.63 15.21 14.86 14.63 15.85 17.73 18.83 1.65 1.76 
Na2O 0.30 0.31 0.01 0.00 1.66 1.50 1.64 0.86 0.94 0.99 0.30 0.30 0.02 0.03 
K2O 0.01 0.00 0.02 0.01 0.02 0.02 0.02 0.00 0.01 0.01 0.01 0.01 0.01 0.02 
P2O5 0.01 0.00 0.01 0.03 0.01 0.01 0.01 0.01 0.00 0.00 0.03 0.01 0.02 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 2.27 1.85 2.74 4.11 15.01 13.00 15.21 2.58 3.98 7.86 6.11 20.70 8.66 19.94 
B 1.26 1.36 0.37 1.34 0.41 0.52 0.50 0.95 1.52 0.52 2.50 1.12 0.58 1.24 
Cr 10.52 98.97 53.84 32.31 2.04 1.90 1.97 3.73 8.04 2.00 12.57 9.50 8.62 15.43 
Ni 4.49 10.77 226.44 192.74 0.68 0.58 0.80 1.34 2.96 0.78 21.77 10.97 17.65 33.05 
As 0.10 0.13 0.07 0.27 0.09 0.07 0.10 0.13 0.31 0.09 0.15 0.20 0.09 0.09 
Rb 0.04 0.06 0.02 0.08 0.03 0.03 0.04 0.06 0.09 0.04 0.05 0.07 0.02 0.03 
Sr 20.93 21.49 0.28 0.10 601.20 620.63 625.43 500.29 494.98 567.34 16.18 23.18 0.45 0.32 
Y 72.78 64.76 0.11 0.18 0.11 0.13 0.09 0.20 0.07 0.10 47.85 35.35 6.40 10.22 
Zr 31.88 26.13 0.07 0.11 0.04 0.02 0.02 0.06 0.09 0.03 24.04 19.52 2.13 3.49 
Nb 0.02 0.04 0.02 0.03 0.01 0.01 0.01 0.02 0.05 0.02 0.05 0.02 0.00 0.02 
Mo 12.08 10.04 11.74 12.58 0.31 0.44 0.50 0.23 0.23 0.16 11.10 8.71 11.13 12.66 
Cs 0.01 0.03 0.01 0.04 0.01 0.01 0.01 0.03 0.06 0.01 0.02 0.01 0.01 0.02 
Ba 0.72 0.10 0.36 0.25 19.86 19.09 19.05 10.09 7.42 14.94 0.21 2.24 0.47 0.15 
La 2.53 2.13 0.01 0.04 0.27 0.21 0.19 0.10 0.10 0.14 2.44 1.23 0.09 0.02 
Ce 12.75 10.88 0.03 0.04 0.41 0.49 0.47 0.30 0.30 0.36 9.44 6.01 0.34 0.16 
Pr 2.83 2.46 0.01 0.02 0.05 0.07 0.04 0.06 0.06 0.07 1.89 1.33 0.06 0.03 
Nd 20.85 18.94 0.05 0.21 0.30 0.27 0.25 0.15 0.25 0.31 12.73 9.54 0.43 0.46 
Sm 9.26 7.81 0.06 0.28 0.06 0.09 0.20 0.11 0.28 0.09 6.24 4.41 0.18 0.45 
Eu 1.56 1.13 0.01 0.04 0.21 0.18 0.17 0.07 0.15 0.14 1.11 1.00 0.06 0.07 
Gd 12.67 11.64 0.02 0.21 0.03 0.06 0.06 0.10 0.14 0.07 7.69 5.68 0.39 0.64 
Tb 2.14 1.86 0.00 0.01 0.01 0.01 0.00 0.02 0.02 0.01 1.45 1.01 0.10 0.16 
Dy 14.74 12.47 0.03 0.09 0.02 0.04 0.05 0.07 0.08 0.04 9.33 6.85 0.91 1.36 
Ho 3.03 2.52 0.00 0.02 0.02 0.01 0.01 0.02 0.02 0.01 1.93 1.34 0.25 0.38 
Er 8.48 7.74 0.01 0.15 0.03 0.03 0.02 0.03 0.09 0.04 6.34 3.82 0.91 1.25 
Tm 1.15 1.04 0.01 0.03 0.01 0.00 0.01 0.02 0.02 0.01 0.73 0.59 0.18 0.28 
Yb 8.05 6.75 0.05 0.12 0.04 0.06 0.04 0.08 0.12 0.04 5.03 3.83 1.41 2.01 
Lu 1.17 1.02 0.02 0.03 0.01 0.01 0.01 0.02 0.02 0.01 0.77 0.52 0.26 0.38 
Hf 1.48 1.21 0.02 0.10 0.02 0.01 0.01 0.05 0.10 0.02 1.16 0.88 0.12 0.12 
Ta 0.01 0.03 0.01 0.03 0.01 0.01 0.01 0.02 0.03 0.01 0.01 0.01 0.00 0.01 
W 0.03 0.06 0.03 0.09 0.03 0.03 0.03 0.06 0.06 0.02 0.05 0.02 0.01 0.03 
 104 
Pb 0.22 0.16 0.04 0.09 0.21 0.28 0.26 0.15 0.14 0.20 0.15 0.24 0.07 0.05 
Th 0.01 0.02 0.01 0.03 0.01 0.01 0.01 0.03 0.02 0.01 0.03 0.03 0.01 0.01 
U 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.03 0.01 0.02 0.02 0.00 0.01 
Mg# 0.64 0.66 0.73 0.68 0.21 0.19 0.21 0.21 0.38 0.19 0.65 0.69 0.66 0.60 
An     0.83 0.85 0.84 0.90 0.90 0.90     
Ab     0.17 0.15 0.16 0.10 0.10 0.10     
Or     0.00 0.00 0.00 0.00 0.00 0.00     
 
Sample 17mra19 17mra20 17mra21 17mra22 17mra23 17mra24 17mra05 17mra06 17mra07 17mra08 17mra09 17mra10 17mra11 17mra12 
Mineral opx opx opx opx opx opx plag plag plag plag plag plag plag plag 
SiO2 54.63 55.39 54.68 56.18 56.18 56.96 56.56 56.09 53.67 56.43 55.26 54.09 57.11 57.47 
TiO2 0.25 0.27 0.33 0.30 0.30 0.27 0.03 0.02 0.03 0.03 0.04 0.04 0.03 0.04 
Al2O3 0.89 0.92 1.01 0.89 0.89 0.80 27.71 28.33 29.73 27.69 28.58 29.22 27.09 26.74 
FeO 21.21 20.56 22.16 22.10 22.10 21.54 0.62 0.61 0.63 0.58 0.55 0.57 0.57 0.59 
MnO 0.74 0.72 0.70 0.69 0.69 0.68 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
MgO 20.48 20.32 19.12 18.05 18.04 18.04 0.07 0.07 0.08 0.07 0.07 0.07 0.07 0.08 
CaO 1.75 1.76 1.92 1.73 1.73 1.63 10.58 10.94 11.94 10.10 10.22 10.92 9.96 9.52 
Na2O 0.03 0.03 0.04 0.03 0.03 0.04 4.27 3.80 3.81 4.90 5.10 4.89 4.98 5.32 
K2O 0.02 0.01 0.03 0.02 0.02 0.02 0.13 0.12 0.11 0.17 0.16 0.17 0.17 0.21 
P2O5 0.00 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.02 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 19.56 14.71 19.68 8.53 8.55 16.18 18.95 16.62 15.64 18.84 15.11 20.10 17.38 22.69 
B 0.67 0.83 1.05 1.16 1.21 0.69 1.21 1.51 1.20 1.25 1.39 1.28 1.37 1.35 
Cr 10.49 11.21 15.54 12.30 11.72 11.98 2.54 4.19 2.52 4.23 2.19 2.02 2.56 2.47 
Ni 19.19 18.86 25.43 33.94 34.14 26.83 0.73 1.77 0.84 1.66 0.56 0.62 1.02 1.17 
As 0.13 0.04 0.16 0.11 0.21 0.11 0.14 0.18 0.11 0.20 0.04 0.08 0.10 0.11 
Rb 0.04 0.01 0.09 0.02 0.06 0.10 0.12 0.16 0.10 0.15 0.17 0.19 0.27 0.37 
Sr 0.34 0.27 0.92 0.37 0.37 0.43 747.07 725.74 747.79 775.65 770.95 776.51 781.51 714.10 
Y 7.51 7.82 10.74 9.77 9.75 9.27 0.32 0.32 0.34 0.38 0.44 0.39 0.30 0.32 
Zr 2.37 2.39 3.53 3.89 3.90 2.86 0.08 0.04 0.03 0.08 0.02 0.04 0.03 0.07 
Nb 0.03 0.00 0.03 0.01 0.04 0.01 0.01 0.03 0.01 0.04 0.01 0.01 0.02 0.02 
Mo 13.09 11.13 12.71 11.83 11.82 11.31 0.29 0.20 0.28 0.37 0.22 0.34 0.32 0.39 
Cs 0.01 0.01 0.02 0.01 0.05 0.01 0.02 0.01 0.02 0.02 0.01 0.01 0.02 0.02 
Ba 0.22 0.02 0.80 1.15 1.16 0.79 109.41 92.81 89.45 156.45 169.75 158.74 132.17 207.62 
La 0.01 0.03 0.14 0.06 0.06 0.03 1.26 1.26 1.03 1.32 1.82 1.44 1.55 1.58 
Ce 0.10 0.19 0.45 0.28 0.28 0.23 2.26 2.14 1.97 2.59 3.51 3.03 2.53 3.16 
Pr 0.03 0.05 0.06 0.05 0.05 0.05 0.25 0.20 0.25 0.27 0.36 0.31 0.24 0.33 
Nd 0.26 0.30 0.62 0.35 0.35 0.33 1.01 0.98 0.98 1.16 1.71 1.27 1.27 1.37 
Sm 0.28 0.26 0.38 0.48 0.48 0.34 0.15 0.28 0.15 0.32 0.35 0.25 0.27 0.26 
 105 
Eu 0.06 0.08 0.09 0.07 0.07 0.05 0.71 0.60 0.52 0.78 1.06 1.04 0.86 1.00 
Gd 0.41 0.58 0.71 0.72 0.70 0.67 0.18 0.09 0.07 0.13 0.21 0.16 0.11 0.09 
Tb 0.11 0.12 0.17 0.16 0.16 0.15 0.01 0.02 0.01 0.02 0.02 0.02 0.01 0.01 
Dy 1.03 1.10 1.86 1.55 1.55 1.22 0.08 0.05 0.05 0.08 0.10 0.05 0.06 0.07 
Ho 0.31 0.29 0.41 0.38 0.38 0.33 0.01 0.02 0.01 0.02 0.02 0.02 0.01 0.02 
Er 1.13 1.10 1.31 1.40 1.40 1.51 0.06 0.05 0.03 0.08 0.03 0.02 0.02 0.03 
Tm 0.19 0.21 0.26 0.22 0.23 0.18 0.01 0.01 0.01 0.02 0.00 0.00 0.01 0.01 
Yb 1.85 1.66 2.39 2.14 2.14 1.99 0.07 0.08 0.03 0.09 0.03 0.04 0.05 0.07 
Lu 0.32 0.29 0.50 0.38 0.38 0.38 0.01 0.02 0.01 0.02 0.01 0.01 0.00 0.00 
Hf 0.05 0.09 0.15 0.22 0.22 0.17 0.04 0.03 0.01 0.03 0.01 0.02 0.03 0.03 
Ta 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.02 0.00 0.00 0.01 0.01 
W 0.03 0.01 0.03 0.01 0.04 0.04 0.02 0.08 0.03 0.06 0.01 0.02 0.03 0.04 
Pb 0.05 0.03 0.06 0.07 0.09 0.05 1.66 1.80 1.33 1.66 1.73 1.73 1.79 2.16 
Th 0.02 0.00 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.00 0.01 0.01 0.01 
U 0.01 0.00 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.02 
Mg# 0.63 0.64 0.61 0.59 0.59 0.60 0.17 0.17 0.18 0.19 0.19 0.19 0.18 0.19 
An       0.57 0.61 0.63 0.53 0.52 0.55 0.52 0.49 
Ab       0.42 0.38 0.36 0.46 0.47 0.44 0.47 0.50 
Or       0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
 
               Sample 17mra14 17mra17 18mrb19 18mrb20 18mrb21 18mrb22 18mrb23 18mrb24 18mrb25 18mrb03 18mrb04 18mrb05 18mrb31 18mrb32 
Mineral plag plag cpx cpx cpx cpx cpx cpx cpx plag plag plag plag plag 
SiO2 53.40 54.23 53.20 52.46 52.86 54.13 54.16 53.76 53.28 50.42 53.76 52.40 53.51 54.76 
TiO2 0.03 0.03 0.50 0.46 0.51 0.44 0.47 0.46 0.46 0.01 0.01 0.01 0.02 0.02 
Al2O3 29.97 29.18 2.70 2.52 1.99 1.76 1.93 2.01 2.04 32.33 30.46 31.40 29.96 29.04 
FeO 0.57 1.14 8.76 8.87 10.52 10.11 9.58 10.12 9.99 0.66 0.58 0.66 0.73 0.80 
MnO 0.01 0.03 0.28 0.27 0.36 0.38 0.34 0.36 0.37 0.01 0.00 0.01 0.01 0.01 
MgO 0.07 0.47 14.97 14.81 14.20 13.79 14.21 13.79 14.32 0.10 0.10 0.10 0.07 0.07 
CaO 11.30 11.16 19.30 20.34 19.28 19.09 19.01 19.22 19.24 15.28 13.65 14.29 13.81 13.22 
Na2O 4.49 3.64 0.30 0.26 0.27 0.27 0.28 0.27 0.28 1.18 1.40 1.11 1.85 2.02 
K2O 0.14 0.11 0.01 0.00 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.05 0.05 
P2O5 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 18.12 17.54 3.19 2.36 4.93 5.57 4.69 5.37 4.01 9.72 10.22 2.57 14.96 17.47 
B 0.66 0.71 0.56 0.46 1.18 0.48 0.72 0.88 0.99 0.61 0.43 0.99 0.78 0.83 
Cr 1.43 3.51 178.65 323.85 6.72 4.01 5.56 6.88 5.88 2.28 2.46 4.12 3.79 4.50 
Ni 0.39 1.10 40.12 43.90 15.05 14.30 17.16 14.51 17.78 0.79 0.88 2.27 1.48 1.94 
As 0.05 0.14 0.05 0.07 0.09 0.06 0.05 0.09 0.05 0.14 0.16 0.25 0.20 0.19 
 106 
Rb 0.16 0.14 0.04 0.02 0.03 0.01 0.02 0.03 0.02 0.03 0.03 0.06 0.06 0.05 
Sr 789.29 693.88 20.74 23.15 21.92 19.38 21.10 20.06 19.97 539.11 543.23 537.93 497.72 576.29 
Y 0.22 0.30 18.89 16.73 27.01 27.84 25.17 27.69 27.95 0.09 0.12 0.08 0.20 0.12 
Zr 0.03 0.13 12.63 11.09 15.96 14.02 14.96 15.95 15.72 0.07 0.08 0.06 0.04 0.03 
Nb 0.01 0.03 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.04 0.04 0.02 
Mo 0.27 0.62 0.16 0.28 0.15 0.22 0.25 0.23 0.18 0.12 0.10 0.25 0.13 0.13 
Cs 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.03 0.03 0.04 
Ba 113.45 82.24 0.29 0.07 0.14 0.06 0.20 0.29 0.11 16.76 15.06 14.57 34.34 26.28 
La 1.18 0.84 0.55 0.51 0.70 0.72 0.69 0.73 0.71 0.21 0.22 0.17 0.41 0.33 
Ce 2.44 1.84 2.88 2.78 3.85 4.05 3.92 4.08 4.22 0.41 0.44 0.29 1.09 0.78 
Pr 0.28 0.21 0.67 0.59 1.05 0.86 0.95 0.93 1.02 0.04 0.05 0.06 0.12 0.09 
Nd 1.08 1.16 4.93 4.15 6.75 7.01 6.94 7.14 6.99 0.23 0.28 0.31 0.61 0.49 
Sm 0.16 0.17 2.15 2.24 3.35 3.41 3.01 3.26 3.11 0.05 0.06 0.15 0.10 0.12 
Eu 0.79 0.60 0.56 0.56 0.80 0.82 0.82 0.82 0.91 0.17 0.16 0.14 0.19 0.27 
Gd 0.09 0.18 3.31 2.60 4.82 4.52 4.36 4.77 4.34 0.08 0.06 0.11 0.09 0.06 
Tb 0.01 0.01 0.53 0.48 0.79 0.78 0.79 0.77 0.80 0.01 0.01 0.02 0.02 0.01 
Dy 0.04 0.05 3.77 3.22 4.89 5.35 4.85 5.26 5.54 0.03 0.04 0.04 0.06 0.07 
Ho 0.01 0.01 0.78 0.67 1.03 1.10 0.99 1.08 1.10 0.01 0.01 0.01 0.02 0.02 
Er 0.04 0.06 2.30 1.87 3.01 3.26 3.08 3.04 3.38 0.02 0.03 0.06 0.05 0.10 
Tm 0.00 0.01 0.31 0.25 0.43 0.41 0.40 0.46 0.44 0.00 0.01 0.02 0.01 0.02 
Yb 0.02 0.08 2.14 1.57 2.75 2.71 2.67 2.89 3.04 0.03 0.02 0.11 0.07 0.05 
Lu 0.00 0.01 0.29 0.26 0.39 0.43 0.39 0.44 0.40 0.00 0.01 0.01 0.01 0.01 
Hf 0.02 0.04 0.65 0.56 0.79 0.67 0.71 0.88 0.75 0.03 0.02 0.07 0.06 0.05 
Ta 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01 
W 0.02 0.03 0.01 0.03 0.02 0.02 0.02 0.04 0.01 0.03 0.03 0.07 0.07 0.04 
Pb 1.48 1.16 0.07 0.04 0.09 0.06 0.07 0.05 0.10 0.27 0.17 0.26 0.74 0.48 
Th 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.03 0.02 
U 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.02 
Mg# 0.19 0.42 0.75 0.75 0.71 0.71 0.73 0.71 0.72 0.21 0.24 0.22 0.14 0.14 
An 0.58 0.62        0.88 0.84 0.88 0.80 0.78 
Ab 0.41 0.37        0.12 0.16 0.12 0.19 0.22 
Or 0.01 0.01        0.00 0.00 0.00 0.00 0.00 
 
Sample 18mrb33 18mrb34 18mrb36 18mrb37 15mrb03 15mrb07 15mrb16 15mrb20 15mrb04 15mrb05 15mrb06 15mrb08 15mrb09 15mrb10 
Mineral plag plag plag plag olivine olivine olivine olivine plag plag plag plag plag plag 
SiO2 53.96 55.52 48.81 53.44 43.40 41.37 42.91 42.36 52.39 48.92 54.49 48.36 51.31 46.80 
TiO2 0.05 0.06 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 
Al2O3 29.47 28.86 33.64 30.29 0.03 0.03 0.02 0.03 31.14 33.25 29.64 34.38 32.15 34.82 
FeO 0.61 0.63 0.67 0.74 16.22 17.46 18.02 19.97 0.54 0.56 0.63 0.45 0.45 0.49 
 107 
MnO 0.01 0.01 0.01 0.01 0.25 0.27 0.28 0.31 0.00 0.00 0.01 0.00 0.00 0.00 
MgO 0.08 0.09 0.06 0.07 39.89 40.62 38.55 37.07 0.10 0.11 0.10 0.08 0.09 0.10 
CaO 11.61 10.53 15.48 13.15 0.18 0.19 0.19 0.20 14.49 15.66 13.71 15.86 15.20 16.59 
Na2O 3.96 4.04 1.29 2.21 0.00 0.01 0.00 0.00 1.30 1.45 1.39 0.86 0.79 1.17 
K2O 0.23 0.25 0.03 0.06 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.02 
P2O5 0.02 0.02 0.01 0.01 0.01 0.02 0.00 0.03 0.00 0.01 0.01 0.00 0.00 0.00 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 18.03 13.27 6.94 8.76 1.25 2.39 2.04 3.92 3.01 2.83 2.54 2.42 1.30 3.44 
B 3.00 2.84 0.64 0.69 0.40 0.37 0.30 1.36 1.50 1.43 1.95 0.83 2.35 0.71 
Cr 4.91 2.86 3.78 4.04 76.22 52.71 65.04 62.83 5.16 6.76 8.52 3.79 7.13 3.19 
Ni 1.70 1.02 1.03 1.28 453.00 572.87 616.97 429.33 1.75 2.82 2.50 1.51 3.75 1.49 
As 0.19 0.12 0.11 0.16 0.04 0.02 0.08 0.21 0.20 0.33 0.37 0.20 0.38 0.15 
Rb 0.25 0.37 0.04 0.09 0.01 0.01 0.02 0.06 0.06 0.11 0.12 0.06 0.11 0.06 
Sr 580.85 574.84 607.80 607.98 0.02 0.16 0.04 0.16 477.99 610.40 498.61 549.34 523.61 533.49 
Y 0.62 0.57 0.09 0.20 0.04 0.07 0.05 0.13 0.09 0.13 0.14 0.05 0.06 0.10 
Zr 0.24 1.13 0.02 0.04 0.01 0.03 0.02 0.10 0.06 0.10 0.13 0.05 0.11 0.03 
Nb 0.03 0.09 0.02 0.03 0.00 0.00 0.01 0.03 0.03 0.04 0.04 0.03 0.03 0.02 
Mo 0.20 0.11 0.11 0.20 8.30 8.03 9.49 10.03 0.31 0.26 0.52 0.20 0.31 0.17 
Cs 0.03 0.02 0.02 0.02 0.00 0.00 0.01 0.03 0.04 0.03 0.05 0.03 0.07 0.02 
Ba 146.75 153.89 24.44 43.22 0.09 0.14 0.14 0.48 12.56 20.54 14.55 10.81 10.59 18.20 
La 1.61 1.58 0.30 0.53 0.01 0.00 0.01 0.04 0.16 0.30 0.24 0.11 0.17 0.17 
Ce 4.02 2.76 0.54 0.97 0.00 0.01 0.01 0.06 0.35 0.77 0.46 0.16 0.23 0.44 
Pr 0.53 0.33 0.07 0.09 0.00 0.00 0.00 0.04 0.06 0.07 0.04 0.03 0.05 0.07 
Nd 2.15 1.91 0.36 0.66 0.02 0.01 0.05 0.16 0.29 0.24 0.25 0.14 0.21 0.29 
Sm 0.12 0.34 0.07 0.08 0.03 0.01 0.06 0.21 0.18 0.31 0.14 0.15 0.20 0.14 
Eu 0.76 0.77 0.21 0.27 0.01 0.00 0.02 0.05 0.17 0.27 0.23 0.06 0.09 0.16 
Gd 0.30 0.31 0.08 0.06 0.03 0.01 0.05 0.17 0.12 0.28 0.26 0.12 0.31 0.11 
Tb 0.04 0.01 0.01 0.01 0.00 0.00 0.01 0.03 0.02 0.03 0.04 0.01 0.02 0.02 
Dy 0.17 0.19 0.04 0.05 0.02 0.00 0.04 0.07 0.07 0.07 0.10 0.11 0.16 0.08 
Ho 0.03 0.03 0.01 0.01 0.00 0.00 0.00 0.02 0.01 0.03 0.03 0.01 0.02 0.01 
Er 0.10 0.09 0.05 0.03 0.02 0.01 0.03 0.08 0.11 0.08 0.11 0.04 0.22 0.10 
Tm 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.02 0.02 0.03 0.02 0.05 0.01 
Yb 0.10 0.06 0.04 0.07 0.02 0.03 0.04 0.20 0.13 0.16 0.37 0.12 0.27 0.07 
Lu 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.03 0.01 0.07 0.02 0.02 0.03 0.01 
Hf 0.05 0.02 0.04 0.06 0.01 0.01 0.02 0.13 0.04 0.07 0.09 0.03 0.17 0.03 
Ta 0.01 0.01 0.02 0.01 0.00 0.00 0.01 0.03 0.03 0.02 0.05 0.02 0.05 0.02 
W 0.04 0.02 0.05 0.03 0.02 0.01 0.03 0.06 0.12 0.12 0.12 0.05 0.20 0.09 
Pb 1.90 2.29 0.43 0.78 0.10 0.05 0.10 0.10 0.20 0.39 0.32 0.15 0.19 0.32 
Th 0.02 0.03 0.01 0.01 0.01 0.00 0.01 0.02 0.02 0.04 0.04 0.02 0.03 0.01 
U 0.02 0.02 0.01 0.02 0.01 0.00 0.00 0.03 0.02 0.03 0.03 0.01 0.03 0.02 
Mg# 0.19 0.20 0.13 0.15 0.81 0.81 0.79 0.77 0.24 0.26 0.22 0.25 0.25 0.26 
 108 
An 0.61 0.58 0.87 0.76     0.86 0.86 0.84 0.91 0.91 0.89 
Ab 0.38 0.40 0.13 0.23     0.14 0.14 0.15 0.09 0.09 0.11 
Or 0.01 0.02 0.00 0.00     0.00 0.00 0.00 0.00 0.00 0.00 
 
Sample 15mrb11 15mrb12 15mrb13 15mrb14 15mrb15 15mrb17 15mrb18 17mrb06 17mrb07 17mrb08 17mrb16 17mrb21 17mrb22 17mrb26 
Mineral plag plag plag plag plag plag plag cpx cpx cpx cpx cpx cpx cpx 
SiO2 48.25 48.36 47.91 50.02 47.87 48.35 46.68 53.74 51.15 54.68 52.73 52.61 52.90 54.23 
TiO2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.46 0.51 0.47 0.53 0.57 0.54 0.47 
Al2O3 34.11 34.12 34.42 33.29 34.91 34.55 34.92 2.44 2.57 2.75 2.84 3.02 2.99 2.18 
FeO 0.45 0.47 0.49 0.45 0.57 0.42 0.50 9.08 8.84 10.32 9.30 10.36 9.45 10.61 
MnO 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.29 0.30 0.29 0.29 0.29 0.28 0.33 
MgO 0.07 0.08 0.10 0.07 0.08 0.07 0.13 14.84 15.65 13.75 14.58 13.85 14.51 14.48 
CaO 16.28 16.10 16.18 15.34 15.61 15.70 16.99 18.83 20.70 17.36 19.40 18.95 19.03 17.41 
Na2O 0.81 0.85 0.87 0.80 0.94 0.88 0.74 0.30 0.29 0.36 0.31 0.34 0.28 0.28 
K2O 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.00 
P2O5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 1.63 1.76 1.94 1.97 2.32 2.33 2.23 5.13 5.33 6.75 10.00 10.24 14.64 3.00 
B 1.51 1.16 0.82 0.88 1.29 1.20 0.62 0.39 0.65 0.53 0.41 0.53 0.91 0.40 
Cr 5.27 4.26 3.50 4.01 5.97 5.09 2.44 210.88 174.04 225.44 255.73 271.75 365.75 182.04 
Ni 1.84 1.51 1.13 2.00 1.77 1.14 1.17 49.33 46.22 63.90 43.48 61.71 46.75 39.19 
As 0.19 0.18 0.15 0.15 0.25 0.19 0.09 0.07 0.05 0.29 0.09 0.10 0.17 0.08 
Rb 0.08 0.07 0.05 0.06 0.08 0.07 0.03 0.01 0.02 0.11 0.02 0.04 0.05 0.02 
Sr 546.25 540.40 539.02 504.06 561.31 551.80 510.74 19.34 19.31 19.49 19.75 21.98 20.15 16.66 
Y 0.04 0.04 0.06 0.10 0.15 0.07 0.05 14.72 14.42 13.08 15.13 17.41 16.66 14.36 
Zr 0.04 0.05 0.02 0.06 0.06 0.05 0.03 6.31 6.09 6.85 7.27 8.56 8.74 5.92 
Nb 0.03 0.04 0.02 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.02 0.03 0.02 
Mo 0.29 0.37 0.16 0.26 0.44 0.16 0.23 6.70 5.49 6.85 6.83 6.95 6.17 6.94 
Cs 0.03 0.03 0.03 0.04 0.06 0.03 0.02 0.00 0.01 0.01 0.01 0.01 0.04 0.01 
Ba 9.21 9.46 10.10 8.15 12.58 9.96 10.00 0.06 0.07 0.81 0.11 0.34 0.42 0.18 
La 0.07 0.13 0.09 0.13 0.17 0.11 0.10 0.25 0.34 0.32 0.32 0.42 0.32 0.28 
Ce 0.20 0.16 0.21 0.18 0.31 0.19 0.28 1.59 1.79 1.84 1.78 2.19 2.02 1.40 
Pr 0.04 0.02 0.02 0.03 0.03 0.03 0.03 0.36 0.46 0.37 0.40 0.47 0.52 0.36 
Nd 0.16 0.10 0.24 0.12 0.29 0.11 0.17 2.99 3.49 3.31 3.47 4.46 3.27 2.91 
Sm 0.16 0.08 0.18 0.16 0.17 0.15 0.05 1.53 1.70 1.46 1.75 1.73 2.35 1.78 
Eu 0.06 0.14 0.13 0.06 0.17 0.09 0.09 0.50 0.56 0.51 0.66 0.60 0.50 0.64 
Gd 0.17 0.08 0.13 0.11 0.22 0.10 0.11 2.21 2.47 2.16 2.52 2.71 2.65 2.70 
Tb 0.03 0.02 0.01 0.02 0.03 0.01 0.01 0.37 0.38 0.29 0.43 0.49 0.42 0.39 
Dy 0.07 0.04 0.03 0.07 0.05 0.09 0.05 2.67 2.93 2.28 3.10 3.30 3.25 2.61 
 109 
Ho 0.02 0.02 0.01 0.01 0.03 0.02 0.01 0.52 0.54 0.56 0.59 0.77 0.67 0.59 
Er 0.09 0.07 0.06 0.07 0.08 0.05 0.04 1.58 1.69 1.57 1.71 1.96 1.58 1.86 
Tm 0.03 0.02 0.01 0.02 0.02 0.02 0.01 0.21 0.25 0.18 0.23 0.27 0.21 0.22 
Yb 0.11 0.09 0.06 0.07 0.13 0.09 0.06 1.38 1.56 1.40 1.71 1.82 1.70 1.48 
Lu 0.03 0.02 0.01 0.01 0.01 0.02 0.01 0.22 0.22 0.17 0.23 0.27 0.25 0.23 
Hf 0.09 0.05 0.03 0.04 0.13 0.04 0.02 0.29 0.37 0.28 0.34 0.53 0.46 0.36 
Ta 0.04 0.01 0.01 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 
W 0.11 0.11 0.06 0.10 0.08 0.06 0.05 0.01 0.01 0.06 0.02 0.02 0.06 0.02 
Pb 0.15 0.18 0.16 0.20 0.21 0.15 0.20 0.05 0.04 0.29 0.03 0.08 0.06 0.05 
Th 0.03 0.01 0.02 0.01 0.06 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 
U 0.02 0.03 0.01 0.01 0.03 0.02 0.01 0.00 0.00 0.01 0.00 0.01 0.01 0.01 
Mg# 0.21 0.24 0.28 0.22 0.20 0.24 0.32 0.74 0.76 0.70 0.74 0.70 0.73 0.71 
An 0.92 0.91 0.91 0.91 0.90 0.91 0.93        
Ab 0.08 0.09 0.09 0.09 0.10 0.09 0.07        
Or 0.00 0.00 0.00 0.00 0.00 0.00 0.00        
 
 
Sample 17mrb27 17mrb28 17mrb25 17mrb05 17mrb09 17mrb10 17mrb11 17mrb12 17mrb13 17mrb23 17mrb24 14mrb03 23mrc20 23mrc03 
Mineral cpx cpx olivine plag plag plag plag plag plag plag plag plag olivine plag 
SiO2 53.39 54.09 41.12 49.03 49.65 50.10 49.82 50.79 47.29 47.96 47.56 59.18 43.58 52.11 
TiO2 0.60 0.50 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.03 0.01 0.02 
Al2O3 3.50 2.65 0.03 33.36 33.25 32.54 32.51 31.77 34.35 34.02 34.56 25.79 0.02 31.36 
FeO 10.07 10.69 25.54 0.66 0.61 0.65 0.64 0.66 0.61 0.49 0.42 0.45 24.59 0.69 
MnO 0.28 0.31 0.45 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.43 0.01 
MgO 13.77 14.00 32.60 0.07 0.06 0.06 0.06 0.07 0.06 0.06 0.06 0.04 31.13 0.08 
CaO 18.02 17.41 0.21 15.65 15.28 15.50 15.70 15.19 16.45 16.64 16.72 8.83 0.16 13.98 
Na2O 0.34 0.34 0.01 1.20 1.11 1.12 1.22 1.47 1.20 0.81 0.66 5.47 0.00 1.71 
K2O 0.01 0.00 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.19 0.02 0.03 
P2O5 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.05 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 8.72 17.29 5.57 3.42 3.56 2.83 3.02 4.72 3.22 2.26 2.14 17.45 5.04 4.36 
B 0.56 0.67 0.48 0.50 0.40 0.61 0.76 0.39 0.29 0.88 1.01 1.46 2.40 1.13 
Cr 361.41 169.89 19.94 2.76 2.46 2.13 4.15 2.09 1.01 4.75 6.35 6.27 12.92 5.78 
Ni 44.58 44.64 297.22 1.18 0.62 0.60 1.04 1.09 0.26 2.44 3.46 2.21 214.56 1.92 
As 0.07 0.13 0.12 0.13 0.11 0.09 0.14 0.10 0.03 0.20 0.27 0.36 0.36 0.42 
Rb 0.03 0.05 0.03 0.05 0.03 0.04 0.04 0.04 0.02 0.05 0.07 0.13 0.12 0.06 
Sr 22.96 19.42 0.07 686.05 579.76 589.86 589.61 605.61 622.28 513.07 535.01 796.39 0.08 608.01 
Y 16.82 15.07 0.20 0.10 0.12 0.12 0.13 0.16 0.12 0.08 0.08 0.23 0.41 0.18 
 110 
Zr 8.76 6.89 0.04 0.03 0.04 0.02 0.05 0.07 0.01 0.10 0.07 0.07 0.08 0.10 
Nb 0.03 0.02 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.03 0.04 0.03 0.08 0.05 
Mo 6.57 7.56 13.47 0.39 0.38 0.41 0.53 0.49 0.30 0.35 0.34 0.31 0.58 0.12 
Cs 0.02 0.02 0.01 0.01 0.01 0.01 0.03 0.01 0.00 0.03 0.05 0.06 0.06 0.02 
Ba 0.68 0.46 0.14 13.55 12.51 12.29 12.55 17.25 15.59 9.17 10.01 110.20 0.47 19.03 
La 0.35 0.37 0.02 0.15 0.13 0.16 0.17 0.25 0.23 0.08 0.09 1.25 0.04 0.26 
Ce 1.87 2.02 0.01 0.32 0.43 0.41 0.41 0.54 0.47 0.23 0.19 1.65 0.07 0.84 
Pr 0.51 0.48 0.01 0.05 0.05 0.04 0.02 0.06 0.07 0.05 0.02 0.27 0.03 0.07 
Nd 3.49 3.25 0.09 0.11 0.26 0.36 0.13 0.39 0.27 0.20 0.36 0.77 0.16 0.29 
Sm 1.83 1.73 0.09 0.06 0.05 0.05 0.11 0.07 0.08 0.11 0.27 0.18 0.26 0.16 
Eu 0.63 0.63 0.01 0.18 0.17 0.18 0.12 0.20 0.20 0.09 0.14 0.99 0.07 0.23 
Gd 2.55 2.63 0.05 0.04 0.06 0.12 0.10 0.05 0.04 0.10 0.14 0.12 0.17 0.07 
Tb 0.40 0.45 0.01 0.01 0.01 0.01 0.02 0.01 0.00 0.02 0.02 0.03 0.02 0.02 
Dy 3.31 3.18 0.03 0.03 0.04 0.03 0.06 0.04 0.03 0.04 0.10 0.18 0.09 0.06 
Ho 0.61 0.60 0.01 0.01 0.00 0.01 0.02 0.01 0.00 0.01 0.02 0.03 0.02 0.01 
Er 2.05 1.58 0.04 0.03 0.03 0.02 0.08 0.02 0.01 0.04 0.08 0.08 0.07 0.05 
Tm 0.23 0.24 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.01 
Yb 1.86 1.62 0.14 0.03 0.03 0.03 0.06 0.05 0.01 0.11 0.11 0.18 0.18 0.05 
Lu 0.23 0.21 0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.02 0.02 0.02 0.01 
Hf 0.52 0.45 0.02 0.02 0.01 0.01 0.04 0.02 0.01 0.04 0.06 0.12 0.10 0.03 
Ta 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.00 0.02 0.02 0.02 0.02 0.01 
W 0.03 0.03 0.04 0.03 0.04 0.05 0.06 0.03 0.01 0.04 0.06 0.22 0.08 0.06 
Pb 0.05 0.16 0.07 0.26 0.33 0.29 0.24 0.36 0.29 0.19 0.21 1.79 0.16 0.36 
Th 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.03 0.03 0.02 0.04 0.03 
U 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.02 0.02 0.02 0.04 0.02 
Mg# 0.71 0.70 0.69 0.15 0.14 0.14 0.15 0.16 0.15 0.19 0.21 0.15 0.69 0.18 
An    0.88 0.88 0.88 0.88 0.85 0.88 0.92 0.93 0.47  0.82 
Ab    0.12 0.12 0.12 0.12 0.15 0.12 0.08 0.07 0.52  0.18 
Or    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01  0.00 
 
 
Sample 23mrc04 23mrc05 23mrc06 23mrc08 23mrc09 23mrc11 23mrc12 23mrc13 23mrc14 23mrc17 23mrc18 23mrc19 16mrc03 16mrc04 
Mineral plag plag plag plag plag plag plag plag plag plag plag plag opx opx 
SiO2 52.39 49.35 52.59 51.92 51.84 51.58 53.05 53.20 50.39 48.43 52.75 48.30 57.18 55.81 
TiO2 0.02 0.02 0.01 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.26 0.34 
Al2O3 31.24 33.48 31.03 31.24 31.36 31.63 30.56 30.92 32.32 33.35 31.39 33.96 0.79 1.09 
FeO 0.63 0.62 0.66 0.70 0.65 0.65 0.68 0.63 0.63 0.69 0.59 0.57 19.96 19.69 
MnO 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.71 0.70 
 111 
MgO 0.07 0.08 0.07 0.10 0.09 0.07 0.08 0.06 0.07 0.08 0.07 0.07 19.19 20.27 
CaO 14.05 14.52 13.86 13.87 13.50 14.33 13.87 13.66 14.95 15.80 13.33 15.27 1.84 2.04 
Na2O 1.58 1.90 1.73 2.09 2.48 1.68 1.69 1.47 1.58 1.60 1.82 1.77 0.04 0.04 
K2O 0.02 0.03 0.02 0.03 0.04 0.03 0.03 0.02 0.02 0.02 0.02 0.03 0.01 0.01 
P2O5 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 3.17 4.75 4.10 4.64 5.36 4.73 4.23 4.03 4.51 4.26 4.15 4.38 16.39 14.04 
B 1.19 0.45 1.49 0.81 0.56 1.37 1.14 1.48 1.00 0.51 0.81 0.34 0.68 0.63 
Cr 4.03 2.02 5.81 3.38 1.95 4.73 5.45 4.55 6.78 1.93 4.29 1.69 7.56 6.19 
Ni 1.43 0.47 2.37 0.92 0.69 1.98 1.45 1.29 1.18 0.63 1.26 0.32 6.57 8.96 
As 0.25 0.10 0.26 0.20 0.10 0.23 0.22 0.79 0.12 0.08 0.15 0.05 0.17 0.07 
Rb 0.06 0.02 0.09 0.05 0.04 0.04 0.05 0.07 0.05 0.03 0.05 0.02 0.03 0.01 
Sr 615.73 646.31 589.04 645.71 654.94 633.77 618.74 600.71 657.03 678.08 608.58 704.33 0.24 0.32 
Y 0.19 0.15 0.16 0.23 0.22 0.34 0.33 0.73 0.37 0.20 0.18 0.24 4.84 6.51 
Zr 0.03 0.03 0.05 0.08 0.03 0.06 0.05 0.28 0.05 0.02 0.04 0.03 1.43 2.00 
Nb 0.01 0.01 0.03 0.04 0.01 0.04 0.02 0.03 0.02 0.01 0.01 0.01 0.02 0.01 
Mo 0.18 0.08 0.21 0.11 0.06 0.11 0.18 0.22 0.08 0.09 0.12 0.04 11.02 10.12 
Cs 0.02 0.01 0.05 0.02 0.01 0.02 0.02 0.02 0.03 0.02 0.02 0.01 0.02 0.01 
Ba 21.67 24.81 17.97 28.96 30.55 32.47 27.51 27.06 34.11 20.81 24.99 26.45 0.11 0.13 
La 0.31 0.31 0.23 0.32 0.31 0.64 0.50 0.48 0.51 0.34 0.35 0.36 0.02 0.02 
Ce 0.75 0.63 0.47 1.01 0.93 1.24 1.06 1.23 1.37 0.67 0.87 0.92 0.06 0.05 
Pr 0.08 0.10 0.09 0.12 0.12 0.21 0.10 0.16 0.15 0.09 0.10 0.13 0.01 0.02 
Nd 0.32 0.43 0.23 0.72 0.56 0.68 0.52 0.96 0.84 0.54 0.59 0.54 0.22 0.21 
Sm 0.08 0.07 0.16 0.14 0.09 0.17 0.14 0.12 0.22 0.11 0.17 0.10 0.18 0.17 
Eu 0.18 0.21 0.22 0.30 0.26 0.35 0.32 0.30 0.37 0.27 0.21 0.26 0.03 0.07 
Gd 0.14 0.12 0.08 0.06 0.05 0.11 0.11 0.21 0.30 0.08 0.11 0.08 0.27 0.52 
Tb 0.01 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.07 0.10 
Dy 0.05 0.02 0.07 0.05 0.06 0.11 0.06 0.13 0.07 0.05 0.07 0.05 0.93 1.08 
Ho 0.01 0.01 0.02 0.01 0.01 0.03 0.01 0.02 0.02 0.01 0.01 0.01 0.21 0.26 
Er 0.05 0.02 0.10 0.04 0.02 0.03 0.06 0.08 0.02 0.02 0.03 0.05 0.75 1.10 
Tm 0.01 0.00 0.02 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.14 0.17 
Yb 0.06 0.03 0.08 0.05 0.02 0.05 0.05 0.07 0.03 0.02 0.04 0.02 1.09 1.18 
Lu 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.15 0.24 
Hf 0.03 0.01 0.03 0.02 0.01 0.05 0.05 0.02 0.03 0.01 0.04 0.01 0.13 0.10 
Ta 0.01 0.00 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 
W 0.03 0.02 0.05 0.03 0.01 0.04 0.06 0.06 0.03 0.01 0.03 0.02 0.04 0.01 
Pb 0.30 0.42 0.33 0.67 0.42 0.57 0.68 0.73 0.62 0.36 0.42 0.47 0.04 0.07 
Th 0.02 0.01 0.02 0.01 0.01 0.02 0.03 0.02 0.01 0.01 0.01 0.00 0.01 0.00 
U 0.02 0.01 0.04 0.01 0.01 0.02 0.03 0.02 0.01 0.01 0.01 0.00 0.01 0.00 
Mg# 0.16 0.18 0.15 0.20 0.20 0.16 0.17 0.14 0.16 0.17 0.16 0.17 0.63 0.65 
An 0.83 0.81 0.81 0.78 0.75 0.82 0.82 0.84 0.84 0.84 0.80 0.83   
 112 
Ab 0.17 0.19 0.18 0.21 0.25 0.18 0.18 0.16 0.16 0.15 0.20 0.17   
Or 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   
 
 
Sample 16mrc11 16mrc12 16mrc13 16mrc16 16mrc17 16mrc06 16mrc07 16mrc08 16mrc09 16mrc10 16mrc14 23mrb03 23mrb06 23mrb12 
Mineral opx opx opx opx opx plag plag plag plag plag plag olivine olivine olivine 
SiO2 57.93 56.36 56.14 55.61 55.95 56.05 54.30 61.68 58.06 57.75 56.26 40.47 40.29 40.96 
TiO2 0.32 0.32 0.32 0.37 0.31 0.05 0.05 0.04 0.05 0.05 0.04 0.01 0.01 0.01 
Al2O3 1.21 1.49 1.31 1.26 1.24 28.00 29.24 23.92 26.52 26.55 28.06 0.04 0.04 0.07 
FeO 19.03 18.74 19.03 19.75 18.97 0.49 0.54 0.66 0.51 0.54 0.47 23.07 23.25 20.84 
MnO 0.61 0.61 0.62 0.68 0.64 0.01 0.01 0.01 0.00 0.01 0.01 0.38 0.42 0.33 
MgO 19.00 20.53 20.64 20.23 20.91 0.07 0.08 0.08 0.07 0.07 0.06 35.68 35.65 37.54 
CaO 1.84 1.86 1.87 2.03 1.91 10.21 10.75 8.26 8.77 9.21 9.70 0.30 0.32 0.22 
Na2O 0.04 0.05 0.04 0.04 0.04 4.94 4.87 5.19 5.82 5.63 5.24 0.01 0.01 0.01 
K2O 0.01 0.02 0.02 0.01 0.03 0.17 0.15 0.14 0.18 0.17 0.15 0.01 0.01 0.01 
P2O5 0.00 0.02 0.00 0.01 0.00 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.01 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 16.16 15.40 15.11 15.15 10.05 14.34 14.48 15.03 16.73 14.11 15.42 4.27 2.99 2.48 
B 0.62 1.05 0.71 0.93 0.59 1.41 1.22 2.99 1.03 1.26 0.94 0.67 0.43 0.20 
Cr 7.56 5.82 6.88 7.09 6.47 9.11 4.97 16.11 2.27 1.64 4.57 43.37 37.09 28.96 
Ni 17.01 20.52 17.24 12.39 14.62 1.48 1.01 4.85 0.97 0.48 2.28 355.65 339.54 476.31 
As 0.12 0.77 0.04 0.19 0.08 0.20 0.10 0.71 0.14 0.08 0.22 0.12 0.07 0.06 
Rb 0.03 0.05 0.03 0.03 0.03 0.24 0.18 0.20 0.18 0.22 0.15 0.03 0.02 0.01 
Sr 0.28 0.42 0.32 0.39 0.39 763.40 788.25 561.05 738.36 754.26 775.32 0.03 0.02 0.19 
Y 5.54 6.07 5.98 6.50 5.85 0.34 0.42 0.33 0.24 0.27 0.31 0.20 0.16 0.25 
Zr 1.84 2.92 1.79 2.48 1.80 0.18 0.21 0.29 0.36 0.05 0.23 0.06 0.02 0.37 
Nb 0.02 0.02 0.01 0.01 0.01 0.03 0.02 0.08 0.01 0.02 0.02 0.02 0.01 0.02 
Mo 9.10 9.40 9.30 9.70 9.42 0.17 0.29 0.69 0.26 0.26 0.28 0.23 0.28 0.20 
Cs 0.02 0.01 0.01 0.02 0.02 0.02 0.03 0.09 0.02 0.01 0.02 0.01 0.01 0.01 
Ba 0.14 0.26 0.16 0.38 0.09 121.66 110.01 79.46 144.34 138.17 137.70 0.12 0.09 0.61 
La 0.02 0.04 0.01 0.02 0.02 1.03 0.81 0.73 0.86 0.89 1.02 0.01 0.01 0.03 
Ce 0.08 0.13 0.08 0.07 0.06 1.90 1.76 1.20 1.84 1.82 2.06 0.01 0.00 0.07 
Pr 0.03 0.04 0.02 0.02 0.03 0.27 0.28 0.24 0.22 0.22 0.24 0.01 0.00 0.01 
Nd 0.17 0.42 0.19 0.29 0.17 0.91 0.92 1.33 0.88 0.68 1.05 0.04 0.02 0.07 
Sm 0.16 0.15 0.14 0.20 0.23 0.08 0.18 0.47 0.21 0.15 0.16 0.04 0.04 0.01 
Eu 0.04 0.05 0.06 0.10 0.07 1.11 1.10 0.44 1.12 1.16 1.59 0.01 0.01 0.01 
Gd 0.31 0.53 0.37 0.58 0.50 0.19 0.12 0.35 0.09 0.13 0.18 0.04 0.04 0.01 
Tb 0.08 0.07 0.10 0.12 0.09 0.01 0.02 0.05 0.01 0.01 0.02 0.00 0.01 0.01 
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Dy 0.97 0.84 0.85 1.16 0.71 0.08 0.10 0.19 0.05 0.06 0.09 0.04 0.01 0.03 
Ho 0.20 0.25 0.22 0.24 0.20 0.02 0.01 0.05 0.01 0.01 0.01 0.01 0.01 0.01 
Er 0.87 0.86 0.87 0.82 0.89 0.06 0.03 0.15 0.04 0.02 0.08 0.04 0.02 0.07 
Tm 0.15 0.16 0.14 0.15 0.14 0.01 0.01 0.03 0.01 0.00 0.01 0.02 0.01 0.01 
Yb 1.27 1.20 1.12 1.25 1.15 0.09 0.04 0.29 0.04 0.02 0.09 0.08 0.05 0.07 
Lu 0.17 0.20 0.21 0.26 0.24 0.02 0.01 0.05 0.00 0.00 0.01 0.02 0.01 0.01 
Hf 0.13 0.12 0.12 0.16 0.10 0.02 0.02 0.11 0.03 0.01 0.03 0.02 0.01 0.01 
Ta 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.07 0.01 0.00 0.02 0.00 0.00 0.00 
W 0.05 0.03 0.01 0.05 0.03 0.21 0.12 0.22 0.18 0.03 0.15 0.02 0.02 0.01 
Pb 0.04 0.24 0.07 0.19 0.06 1.12 1.18 1.07 1.43 1.28 1.36 0.04 0.04 0.16 
Th 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.05 0.01 0.01 0.01 0.02 0.01 0.00 
U 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.08 0.01 0.01 0.01 0.01 0.01 0.00 
Mg# 0.64 0.66 0.66 0.65 0.66 0.20 0.20 0.18 0.20 0.20 0.20 0.73 0.73 0.76 
An      0.53 0.54 0.46 0.45 0.47 0.50    
Ab      0.46 0.45 0.53 0.54 0.52 0.49    
Or      0.01 0.01 0.01 0.01 0.01 0.01    
 
 
Sample 23mrb13 23mrb14 23mrb15 23mrb18 23mrb19 15mrc04 15mrc05 15mrc06 15mrc07 15mrc10 15mrc12 15mrc13 15mrc14 15mrc15 
Mineral olivine olivine plag plag plag olivine olivine olivine olivine PLAG olivine olivine olivine olivine 
SiO2 40.89 42.21 48.96 54.41 51.60 41.30 42.12 42.09 39.81 51.58 42.00 40.99 42.72 39.86 
TiO2 0.01 0.01 0.01 0.03 0.02 0.02 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 
Al2O3 0.04 0.04 33.33 28.57 31.18 0.09 0.08 0.03 0.05 31.75 0.05 0.04 0.04 0.03 
FeO 22.83 21.85 0.65 0.89 0.74 22.08 22.37 21.63 21.75 0.67 23.26 21.43 22.20 21.32 
MnO 0.43 0.39 0.01 0.01 0.01 0.37 0.37 0.36 0.38 0.01 0.38 0.36 0.38 0.39 
MgO 35.45 35.17 0.09 0.12 0.11 35.86 34.76 35.66 37.73 0.10 34.04 36.89 34.37 38.10 
CaO 0.30 0.28 15.72 12.77 14.51 0.24 0.24 0.19 0.24 14.20 0.21 0.22 0.23 0.26 
Na2O 0.01 0.01 1.20 3.10 1.78 0.01 0.01 0.01 0.01 1.63 0.01 0.01 0.01 0.01 
K2O 0.01 0.01 0.03 0.10 0.04 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 
P2O5 0.03 0.04 0.00 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.02 0.05 0.02 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 6.25 4.71 2.56 4.97 3.37 3.84 2.91 2.74 3.37 1.70 1.84 2.70 3.05 3.05 
B 0.44 0.51 0.52 2.02 1.34 1.31 1.34 0.30 0.36 1.01 1.00 0.60 0.50 0.11 
Cr 45.90 54.63 1.79 3.83 4.10 68.32 67.25 60.48 70.78 5.03 63.89 67.71 67.23 59.24 
Ni 357.34 384.51 0.82 1.67 1.26 433.69 425.73 410.79 360.46 2.23 451.58 417.47 412.95 337.34 
As 0.06 0.09 0.09 0.17 0.23 0.24 0.27 0.07 0.06 0.18 0.17 0.07 0.09 0.02 
Rb 0.02 0.03 0.03 0.09 0.06 0.08 0.06 0.02 0.02 0.07 0.05 0.02 0.04 0.01 
Sr 0.13 0.02 559.21 553.35 555.68 1.18 1.24 0.06 0.25 590.06 0.24 0.03 0.11 0.03 
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Y 0.31 0.29 0.12 0.19 0.24 0.29 0.16 0.10 0.21 0.12 0.14 0.16 0.18 0.21 
Zr 0.04 0.05 0.02 0.06 0.04 0.22 0.12 0.03 0.15 0.06 0.07 0.03 0.08 0.04 
Nb 0.01 0.01 0.01 0.02 0.02 0.05 0.04 0.01 0.00 0.04 0.02 0.01 0.01 0.00 
Mo 0.29 0.34 0.06 0.10 0.07 10.54 10.52 10.74 10.11 0.20 11.53 10.58 12.32 9.84 
Cs 0.01 0.01 0.01 0.02 0.03 0.04 0.03 0.01 0.00 0.03 0.02 0.01 0.01 0.00 
Ba 0.22 0.09 16.49 39.12 29.93 0.62 0.48 0.12 0.20 22.73 0.34 0.06 0.16 0.04 
La 0.01 0.01 0.16 0.27 0.22 0.05 0.03 0.01 0.02 0.22 0.01 0.02 0.01 0.00 
Ce 0.03 0.01 0.39 0.66 0.55 0.03 0.06 0.01 0.05 0.53 0.05 0.01 0.01 0.00 
Pr 0.01 0.01 0.05 0.05 0.06 0.04 0.03 0.01 0.01 0.11 0.03 0.01 0.01 0.00 
Nd 0.02 0.04 0.14 0.32 0.33 0.14 0.21 0.02 0.04 0.24 0.12 0.06 0.07 0.01 
Sm 0.03 0.03 0.07 0.13 0.15 0.17 0.29 0.07 0.01 0.17 0.11 0.06 0.07 0.01 
Eu 0.01 0.01 0.13 0.20 0.18 0.04 0.03 0.01 0.00 0.22 0.02 0.01 0.02 0.00 
Gd 0.02 0.07 0.03 0.06 0.10 0.09 0.26 0.05 0.01 0.20 0.13 0.03 0.04 0.01 
Tb 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.00 0.02 0.02 0.01 0.01 0.00 
Dy 0.05 0.03 0.03 0.04 0.04 0.09 0.07 0.02 0.03 0.07 0.06 0.04 0.04 0.02 
Ho 0.02 0.01 0.01 0.01 0.01 0.03 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 
Er 0.09 0.03 0.02 0.05 0.05 0.10 0.07 0.04 0.03 0.04 0.08 0.03 0.05 0.04 
Tm 0.01 0.01 0.00 0.01 0.01 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Yb 0.08 0.12 0.02 0.07 0.06 0.08 0.08 0.05 0.07 0.12 0.12 0.07 0.10 0.07 
Lu 0.01 0.03 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.02 0.02 0.02 0.02 
Hf 0.01 0.02 0.01 0.02 0.04 0.06 0.04 0.02 0.00 0.07 0.07 0.01 0.02 0.01 
Ta 0.00 0.01 0.00 0.02 0.01 0.02 0.02 0.00 0.00 0.02 0.02 0.01 0.01 0.00 
W 0.02 0.01 0.01 0.07 0.04 0.15 0.05 0.03 0.01 0.09 0.03 0.03 0.05 0.00 
Pb 0.03 0.02 0.26 0.58 0.40 0.08 0.12 0.08 0.29 0.44 0.06 0.07 0.03 0.08 
Th 0.01 0.01 0.01 0.02 0.02 0.02 0.04 0.01 0.00 0.02 0.01 0.01 0.01 0.00 
U 0.01 0.01 0.01 0.02 0.03 0.04 0.01 0.01 0.00 0.01 0.02 0.01 0.01 0.00 
Mg# 0.73 0.74 0.20 0.19 0.20 0.74 0.73 0.75 0.76 0.21 0.72 0.75 0.73 0.76 
An   0.88 0.69 0.82     0.83     
Ab   0.12 0.30 0.18     0.17     
Or   0.00 0.01 0.00     0.00     
 
 
Sample 15mrc16 15mrc18 15mrc08 15mrc09 15mrc11 15mrc17 15mrc20 15mrc21 15mrc22 14mra03 14mra08 14mra14 14mra13 14mra04 
Mineral olivine olivine plag plag plag plag plag plag plag plag cpx cpx cpx plag 
SiO2 40.50 40.80 51.40 52.55 52.01 51.65 47.22 49.23 50.81 58.38 51.99 54.88 54.25 58.82 
TiO2 0.02 0.01 0.02 0.02 0.01 0.02 0.02 0.03 0.02 0.03 0.70 0.53 0.51 0.04 
Al2O3 0.05 0.03 31.94 30.79 31.57 31.54 34.83 33.19 31.84 26.59 2.66 2.21 1.94 25.66 
FeO 21.65 22.32 0.59 0.70 0.62 0.70 0.59 0.74 0.68 0.48 9.81 10.17 10.67 0.52 
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MnO 0.37 0.39 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.51 0.49 0.58 0.01 
MgO 37.13 36.18 0.11 0.11 0.08 0.11 0.09 0.10 0.12 0.08 14.01 13.58 14.28 0.06 
CaO 0.25 0.22 14.10 14.06 14.54 13.86 15.79 14.77 14.25 8.56 19.92 17.72 17.34 9.20 
Na2O 0.02 0.00 1.83 1.74 1.14 2.06 1.43 1.88 2.23 5.73 0.39 0.38 0.38 5.54 
K2O 0.01 0.01 0.01 0.02 0.01 0.04 0.02 0.04 0.04 0.13 0.00 0.01 0.01 0.13 
P2O5 0.02 0.02 0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.02 0.01 0.01 0.05 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 3.28 3.56 2.27 1.77 1.51 3.06 2.06 2.43 3.54 5.24 4.71 3.46 2.61 8.31 
B 0.48 0.45 2.12 1.08 1.37 0.81 0.42 0.63 0.52 2.53 1.01 1.83 1.41 1.35 
Cr 71.00 65.91 6.91 5.67 6.26 2.71 3.46 2.45 2.90 9.84 3.87 6.18 5.72 5.51 
Ni 414.52 355.50 2.74 2.08 1.99 1.08 0.77 1.18 1.00 3.33 1.21 2.48 2.81 1.62 
As 0.06 0.11 0.32 0.23 0.23 0.15 0.07 0.11 0.11 0.77 0.18 0.26 0.26 0.32 
Rb 0.04 0.03 0.12 0.14 0.07 0.11 0.04 0.03 0.04 0.20 0.10 0.23 0.10 0.13 
Sr 0.41 0.02 590.73 560.82 602.95 573.12 616.54 634.02 603.42 803.94 27.70 22.34 21.71 840.63 
Y 0.20 0.12 0.18 0.16 0.10 0.20 0.08 0.19 0.14 0.30 45.44 43.16 48.20 0.31 
Zr 0.07 0.04 0.12 0.26 0.14 0.34 0.04 0.11 0.04 0.09 21.09 15.82 15.53 0.07 
Nb 0.01 0.01 0.08 0.03 0.05 0.03 0.02 0.01 0.03 0.06 0.03 0.05 0.04 0.04 
Mo 10.97 11.12 0.42 0.44 0.26 0.40 0.28 0.51 0.29 0.37 9.24 8.12 8.21 0.25 
Cs 0.01 0.01 0.05 0.02 0.02 0.01 0.01 0.01 0.02 0.07 0.02 0.07 0.04 0.05 
Ba 0.19 0.11 18.29 17.62 12.72 25.43 17.94 28.21 26.74 113.46 0.24 0.36 0.44 120.30 
La 0.01 0.01 0.26 0.22 0.12 0.29 0.19 0.32 0.21 0.83 0.84 0.81 1.04 1.24 
Ce 0.06 0.02 0.36 0.52 0.30 0.61 0.41 0.63 0.56 2.00 5.74 5.00 6.01 2.35 
Pr 0.01 0.01 0.05 0.09 0.10 0.09 0.05 0.08 0.08 0.29 1.31 1.19 1.49 0.32 
Nd 0.04 0.06 0.32 0.41 0.19 0.37 0.23 0.35 0.37 0.93 12.29 9.03 11.17 1.22 
Sm 0.05 0.07 0.14 0.19 0.14 0.10 0.03 0.07 0.06 0.22 5.76 4.51 6.11 0.20 
Eu 0.02 0.01 0.15 0.19 0.12 0.12 0.10 0.23 0.19 0.92 1.61 1.47 1.51 1.07 
Gd 0.05 0.06 0.13 0.18 0.09 0.09 0.06 0.06 0.10 0.34 7.72 7.28 8.99 0.22 
Tb 0.00 0.01 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.05 1.37 1.32 1.32 0.02 
Dy 0.03 0.04 0.07 0.09 0.09 0.03 0.04 0.04 0.06 0.30 10.14 8.45 9.83 0.16 
Ho 0.01 0.01 0.02 0.02 0.03 0.01 0.01 0.01 0.01 0.04 1.80 1.82 1.97 0.02 
Er 0.05 0.03 0.11 0.10 0.11 0.03 0.05 0.05 0.05 0.26 4.71 5.57 5.33 0.08 
Tm 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.03 0.65 0.66 0.83 0.03 
Yb 0.07 0.12 0.18 0.08 0.13 0.07 0.05 0.04 0.10 0.22 5.31 4.07 5.49 0.08 
Lu 0.01 0.01 0.02 0.02 0.03 0.01 0.00 0.01 0.01 0.04 0.64 0.54 0.57 0.03 
Hf 0.01 0.03 0.06 0.04 0.04 0.06 0.01 0.06 0.03 0.11 0.84 0.85 0.82 0.08 
Ta 0.01 0.01 0.05 0.04 0.03 0.01 0.00 0.01 0.01 0.06 0.02 0.01 0.02 0.04 
W 0.02 0.02 0.11 0.06 0.06 0.03 0.04 0.04 0.03 0.17 0.06 0.10 0.10 0.10 
Pb 0.10 0.04 0.31 0.33 0.41 0.36 0.21 0.39 0.20 1.04 0.18 0.14 0.12 1.02 
Th 0.01 0.01 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.03 0.01 0.03 0.02 0.02 
U 0.01 0.01 0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.05 0.01 0.03 0.03 0.03 
Mg# 0.75 0.74 0.24 0.21 0.19 0.22 0.21 0.20 0.24 0.23 0.72 0.70 0.70 0.18 
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An   0.81 0.82 0.88 0.79 0.86 0.81 0.78 0.45    0.47 
Ab   0.19 0.18 0.12 0.21 0.14 0.19 0.22 0.54    0.52 
Or   0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.01    0.01 
 
 
Sample 14mra05 14mra06 14mra07 14mra10 14mra12 23mra08 23mra09 23mra12 23mra13 23mra17 23mra25 23mra29 23mra11 23mra18 
Mineral plag plag plag plag plag cpx cpx cpx cpx cpx plag cpx olivine olivine 
SiO2 59.68 57.44 58.58 56.88 60.01 52.42 54.27 53.06 54.68 53.20 47.10 52.77 44.74 42.63 
TiO2 0.03 0.04 0.03 0.05 0.03 0.54 0.44 0.47 0.46 0.43 0.01 0.38 0.01 0.01 
Al2O3 25.61 27.17 26.14 27.49 25.29 4.67 3.57 3.43 3.06 3.15 34.95 3.43 0.08 0.02 
FeO 0.51 0.52 0.50 0.54 0.54 8.29 8.61 8.17 8.86 8.06 0.42 7.75 28.10 20.45 
MnO 0.01 0.01 0.01 0.01 0.01 0.19 0.22 0.21 0.22 0.22 0.00 0.22 0.46 0.34 
MgO 0.06 0.06 0.07 0.07 0.06 13.89 14.21 14.30 13.62 14.53 0.09 14.21 26.33 36.30 
CaO 8.67 9.09 8.66 9.40 8.50 19.66 18.32 20.04 18.77 20.12 16.61 20.99 0.21 0.22 
Na2O 5.29 5.53 5.85 5.41 5.41 0.32 0.35 0.31 0.31 0.28 0.81 0.25 0.02 0.00 
K2O 0.13 0.13 0.14 0.15 0.13 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.02 0.02 
P2O5 0.01 0.02 0.01 0.02 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.02 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 4.95 4.58 5.80 5.85 4.24 3.17 2.43 3.37 2.81 11.48 1.61 1.99 5.75 3.59 
B 2.25 1.35 0.87 0.81 2.71 0.83 0.83 0.64 0.79 0.57 0.74 0.75 2.70 0.67 
Cr 8.85 5.36 3.55 4.35 11.42 1714.62 925.56 1042.68 1242.52 1126.25 2.30 1280.03 34.88 49.16 
Ni 4.52 1.34 1.03 1.62 4.87 39.79 35.73 35.02 36.52 45.18 1.09 71.42 173.29 487.43 
As 0.55 0.29 0.19 0.25 0.48 0.11 0.14 0.04 0.10 0.07 0.09 0.06 0.31 0.12 
Rb 0.19 0.10 0.21 0.42 0.26 0.03 0.03 0.03 0.07 0.06 0.03 0.02 0.10 0.03 
Sr 763.31 936.86 813.93 806.72 722.05 24.89 24.59 26.52 23.46 23.38 548.21 23.84 1.37 0.02 
Y 0.33 0.27 0.32 0.26 0.20 12.85 12.26 12.66 12.72 13.00 0.08 25.10 0.43 0.17 
Zr 0.07 0.06 0.06 0.16 0.06 9.26 6.69 7.67 8.00 8.45 0.03 12.18 0.31 0.05 
Nb 0.08 0.03 0.03 0.04 0.06 0.02 0.02 0.02 0.03 0.02 0.01 0.01 0.05 0.01 
Mo 0.53 0.53 0.37 0.33 0.49 0.27 0.19 0.13 0.22 0.12 0.09 0.20 0.52 0.47 
Cs 0.08 0.03 0.03 0.03 0.07 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.07 0.01 
Ba 105.05 98.19 116.41 109.61 92.93 0.31 0.18 0.29 0.56 0.26 9.27 0.25 1.88 0.08 
La 1.11 1.09 1.25 1.03 0.98 0.29 0.29 0.30 0.37 0.29 0.10 0.60 0.08 0.01 
Ce 2.34 1.82 2.51 2.52 2.23 1.33 1.40 1.50 1.72 1.62 0.24 3.37 0.17 0.02 
Pr 0.26 0.19 0.24 0.24 0.25 0.34 0.31 0.37 0.38 0.37 0.03 0.80 0.02 0.01 
Nd 0.92 1.16 1.13 1.32 1.08 3.01 2.49 2.88 3.04 3.02 0.12 6.34 0.09 0.06 
Sm 0.21 0.18 0.20 0.28 0.32 1.17 1.31 1.35 1.56 1.50 0.04 2.85 0.15 0.05 
Eu 0.83 1.05 1.01 0.97 0.80 0.55 0.51 0.50 0.48 0.51 0.09 0.60 0.06 0.01 
Gd 0.22 0.34 0.14 0.16 0.25 2.03 2.19 2.25 2.34 1.98 0.05 4.32 0.22 0.05 
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Tb 0.02 0.04 0.02 0.02 0.03 0.32 0.35 0.37 0.36 0.35 0.01 0.74 0.01 0.01 
Dy 0.13 0.10 0.07 0.10 0.23 2.34 2.27 2.52 2.36 2.67 0.03 4.84 0.10 0.04 
Ho 0.02 0.04 0.03 0.02 0.05 0.42 0.49 0.51 0.51 0.50 0.01 1.05 0.03 0.01 
Er 0.17 0.11 0.05 0.06 0.11 1.38 1.35 1.49 1.55 1.41 0.02 2.83 0.13 0.03 
Tm 0.04 0.01 0.01 0.02 0.04 0.20 0.16 0.18 0.18 0.18 0.00 0.40 0.01 0.01 
Yb 0.20 0.15 0.05 0.13 0.27 1.18 1.12 1.28 1.05 1.12 0.02 2.73 0.22 0.05 
Lu 0.02 0.01 0.01 0.02 0.03 0.17 0.20 0.18 0.16 0.18 0.01 0.38 0.01 0.01 
Hf 0.08 0.10 0.05 0.13 0.13 0.53 0.47 0.39 0.37 0.43 0.01 0.68 0.04 0.02 
Ta 0.07 0.02 0.03 0.02 0.08 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.02 0.00 
W 0.23 0.09 0.08 0.12 0.32 0.03 0.03 0.01 0.03 0.02 0.03 0.01 0.06 0.02 
Pb 1.36 0.83 1.17 1.38 0.83 0.05 0.06 0.06 0.07 0.04 0.14 0.08 0.14 0.05 
Th 0.04 0.02 0.02 0.02 0.05 0.01 0.01 0.00 0.01 0.01 0.01 0.02 0.04 0.02 
U 0.05 0.02 0.02 0.03 0.03 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.04 0.01 
Mg# 0.18 0.18 0.19 0.18 0.17 0.75 0.75 0.76 0.73 0.76 0.28 0.77 0.63 0.76 
An 0.47 0.47 0.45 0.49 0.46      0.92    
Ab 0.52 0.52 0.55 0.51 0.53      0.08    
Or 0.01 0.01 0.01 0.01 0.01      0.00    
 
 
Sample 23mra19 23mra21 23mra22 23mra23 23mra24 23mra26 23mra30 23mra31 23mra32 23mra20 23mra14 23mra15 23mra16 23mra03 
Mineral olivine olivine olivine olivine olivine olivine olivine olivine olivine olivine plag plag plag plag 
SiO2 43.75 44.32 43.13 41.37 41.72 42.92 43.18 42.24 43.01 43.68 50.92 50.45 49.68 50.45 
TiO2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Al2O3 0.03 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.03 32.37 33.02 33.16 32.56 
FeO 19.65 18.38 17.70 21.74 22.02 17.23 19.90 18.90 19.80 19.60 0.42 0.47 0.44 0.47 
MnO 0.31 0.30 0.29 0.37 0.37 0.26 0.31 0.30 0.31 0.31 0.00 0.01 0.00 0.00 
MgO 36.02 36.77 38.63 36.24 35.61 39.36 36.36 38.32 36.65 36.12 0.09 0.10 0.09 0.09 
CaO 0.22 0.19 0.18 0.21 0.21 0.19 0.18 0.18 0.17 0.22 15.22 15.06 15.82 15.59 
Na2O 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.86 0.79 0.83 
K2O 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
P2O5 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.00 0.00 0.00 0.00 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 2.99 2.18 2.09 4.90 4.68 1.69 2.89 2.37 2.62 3.10 1.23 1.04 0.69 3.25 
B 1.50 0.97 0.51 0.34 0.40 0.34 0.48 0.49 0.66 1.53 1.07 1.01 0.84 1.00 
Cr 57.91 56.27 61.96 45.70 41.43 66.97 56.71 54.99 67.61 58.35 3.31 3.56 2.28 3.22 
Ni 511.00 544.95 545.07 327.45 309.87 514.04 557.77 526.08 494.91 509.53 1.43 1.49 0.76 0.73 
As 0.20 0.15 0.07 0.04 0.05 0.05 0.08 0.03 0.09 0.20 0.16 0.19 0.10 0.16 
Rb 0.05 0.04 0.02 0.01 0.02 0.01 0.02 0.01 0.03 0.05 0.05 0.05 0.03 0.03 
 118 
Sr 0.04 0.02 0.14 0.07 0.02 0.08 0.01 0.02 0.02 0.04 523.04 530.54 539.81 526.00 
Y 0.09 0.08 0.09 0.17 0.19 0.05 0.12 0.10 0.11 0.10 0.05 0.10 0.06 0.07 
Zr 0.06 0.05 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.06 0.02 0.04 0.02 0.03 
Nb 0.03 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.02 0.03 0.02 0.03 0.02 0.02 
Mo 0.30 0.22 0.20 0.22 0.49 0.20 0.19 0.21 0.18 0.32 0.10 0.06 0.15 0.08 
Cs 0.02 0.02 0.01 0.01 0.01 0.00 0.01 0.00 0.02 0.02 0.01 0.02 0.02 0.01 
Ba 0.25 0.16 0.22 0.16 0.06 0.13 0.16 0.03 0.11 0.26 8.01 8.60 8.67 9.51 
La 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.03 0.10 0.09 0.10 0.07 
Ce 0.01 0.02 0.04 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.21 0.27 0.25 0.16 
Pr 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.03 0.03 0.03 0.04 
Nd 0.10 0.09 0.02 0.02 0.03 0.02 0.03 0.02 0.03 0.10 0.14 0.05 0.08 0.12 
Sm 0.06 0.06 0.05 0.01 0.02 0.01 0.05 0.03 0.10 0.07 0.06 0.08 0.06 0.07 
Eu 0.02 0.04 0.01 0.01 0.01 0.00 0.01 0.01 0.02 0.03 0.10 0.10 0.10 0.09 
Gd 0.10 0.04 0.05 0.02 0.02 0.01 0.02 0.02 0.03 0.11 0.07 0.09 0.03 0.03 
Tb 0.02 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.02 0.01 0.01 0.01 0.01 
Dy 0.04 0.03 0.02 0.01 0.02 0.01 0.04 0.02 0.01 0.04 0.04 0.05 0.03 0.03 
Ho 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 
Er 0.06 0.03 0.02 0.04 0.03 0.01 0.03 0.02 0.04 0.07 0.02 0.03 0.02 0.02 
Tm 0.02 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.01 0.00 0.01 
Yb 0.13 0.08 0.05 0.04 0.13 0.03 0.04 0.03 0.03 0.14 0.03 0.05 0.06 0.02 
Lu 0.02 0.00 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.02 0.01 0.01 0.00 0.01 
Hf 0.03 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.03 0.02 0.02 0.02 0.01 
Ta 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 
W 0.05 0.02 0.02 0.01 0.01 0.01 0.04 0.01 0.03 0.05 0.04 0.03 0.03 0.02 
Pb 0.08 0.07 0.06 0.07 0.05 0.05 0.04 0.06 0.04 0.08 0.14 0.19 0.10 0.15 
Th 0.02 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 
U 0.02 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.02 0.02 0.01 0.01 0.01 
Mg# 0.77 0.78 0.80 0.75 0.74 0.80 0.77 0.78 0.77 0.77 0.28 0.27 0.26 0.25 
An           0.90 0.91 0.92 0.91 
Ab           0.10 0.09 0.08 0.09 
Or           0.00 0.00 0.00 0.00 
 
 
Sample 23mra04 23mra05 23mra06 23mra07 23mra27 23mra28 23mra33 18mra04 18mra03 18mra05 18mra06 18mra07 18mra08 18mra11 
Mineral plag plag plag plag plag plag plag cpx opx opx opx opx opx opx 
SiO2 51.38 49.67 45.75 46.50 51.37 48.76 46.93 52.15 55.82 56.79 58.30 56.39 55.73 55.06 
TiO2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.64 0.29 0.28 0.23 0.25 0.32 0.29 
Al2O3 32.14 32.97 35.77 35.68 32.35 33.55 35.15 2.19 1.18 1.06 1.06 1.04 1.11 0.99 
 119 
FeO 0.49 0.45 0.40 0.41 0.48 0.51 0.41 11.18 18.06 19.38 17.00 17.13 21.40 18.86 
MnO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 0.51 0.51 0.47 0.52 0.52 0.58 
MgO 0.10 0.11 0.08 0.08 0.11 0.08 0.09 13.57 22.24 20.09 21.24 22.82 18.97 22.26 
CaO 14.94 16.01 17.30 16.60 14.78 16.15 16.64 19.67 1.86 1.86 1.65 1.79 1.91 1.90 
Na2O 0.93 0.76 0.68 0.71 0.89 0.93 0.77 0.27 0.03 0.03 0.03 0.03 0.03 0.03 
K2O 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
P2O5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.02 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 0.95 1.38 0.99 0.97 1.62 1.07 1.26 3.72 4.16 8.39 6.45 5.63 5.42 4.80 
B 1.36 1.13 0.32 0.39 1.99 0.52 0.43 1.68 1.04 0.93 0.48 0.99 0.84 0.61 
Cr 3.47 3.79 1.85 1.71 6.66 1.82 1.74 54.83 33.80 75.60 10.34 30.12 58.63 13.81 
Ni 1.33 0.86 0.27 0.14 2.73 0.60 0.55 58.77 56.26 61.70 46.84 38.03 82.40 37.02 
As 0.21 0.16 0.05 0.03 0.24 0.08 0.08 0.08 0.20 0.09 0.20 0.09 0.12 0.05 
Rb 0.06 0.05 0.01 0.01 0.08 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.03 0.02 
Sr 498.95 534.55 572.21 525.47 505.38 538.12 558.44 19.10 0.23 0.27 0.49 0.33 0.21 0.44 
Y 0.11 0.11 0.05 0.06 0.06 0.06 0.05 42.39 5.96 6.47 3.89 5.13 10.20 6.32 
Zr 0.05 0.03 0.01 0.01 0.09 0.02 0.02 29.03 2.54 2.72 1.69 1.67 3.95 2.60 
Nb 0.02 0.03 0.00 0.00 0.07 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.01 
Mo 0.18 0.11 0.03 0.02 0.21 0.08 0.07 0.19 0.31 0.29 0.25 0.22 0.35 0.35 
Cs 0.01 0.01 0.00 0.00 0.04 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 
Ba 10.08 9.95 9.20 8.74 8.89 12.40 9.31 0.17 0.10 0.18 0.47 0.08 0.18 0.19 
La 0.13 0.08 0.13 0.10 0.12 0.11 0.11 1.42 0.01 0.01 0.01 0.06 0.02 0.03 
Ce 0.33 0.27 0.22 0.21 0.26 0.29 0.24 7.16 0.07 0.10 0.09 0.15 0.17 0.19 
Pr 0.03 0.02 0.02 0.03 0.04 0.04 0.04 1.64 0.03 0.03 0.02 0.02 0.08 0.04 
Nd 0.24 0.21 0.11 0.16 0.12 0.18 0.13 12.32 0.14 0.22 0.16 0.28 0.36 0.41 
Sm 0.06 0.07 0.02 0.03 0.18 0.07 0.04 4.85 0.24 0.21 0.14 0.15 0.39 0.21 
Eu 0.11 0.13 0.12 0.10 0.09 0.12 0.07 0.92 0.02 0.05 0.05 0.07 0.09 0.05 
Gd 0.10 0.07 0.02 0.02 0.09 0.04 0.04 7.11 0.35 0.34 0.27 0.38 0.48 0.51 
Tb 0.01 0.01 0.00 0.00 0.03 0.00 0.00 1.20 0.10 0.13 0.07 0.08 0.09 0.12 
Dy 0.06 0.04 0.01 0.02 0.08 0.04 0.03 8.74 0.85 1.07 0.56 0.67 1.15 0.97 
Ho 0.01 0.01 0.00 0.00 0.01 0.00 0.00 1.80 0.25 0.27 0.13 0.17 0.40 0.25 
Er 0.02 0.04 0.02 0.00 0.12 0.02 0.02 4.90 0.96 0.96 0.61 0.62 1.56 0.84 
Tm 0.01 0.01 0.00 0.00 0.02 0.00 0.00 0.66 0.13 0.17 0.11 0.16 0.28 0.16 
Yb 0.06 0.04 0.01 0.01 0.09 0.03 0.02 4.48 1.23 1.67 0.99 0.89 1.96 1.23 
Lu 0.01 0.00 0.00 0.00 0.02 0.01 0.00 0.63 0.21 0.23 0.15 0.20 0.41 0.20 
Hf 0.02 0.02 0.00 0.01 0.07 0.02 0.01 1.42 0.15 0.15 0.03 0.07 0.13 0.15 
Ta 0.01 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.01 0.00 
W 0.03 0.02 0.02 0.01 0.09 0.02 0.01 0.01 0.03 0.02 0.03 0.02 0.03 0.02 
Pb 0.12 0.19 0.13 0.14 0.20 0.15 0.15 0.14 0.06 0.02 0.05 0.03 0.03 0.04 
Th 0.01 0.01 0.00 0.00 0.02 0.01 0.01 0.02 0.00 0.01 0.01 0.02 0.01 0.00 
U 0.01 0.01 0.00 0.00 0.03 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
 120 
Mg# 0.27 0.31 0.26 0.27 0.29 0.22 0.28 0.68 0.69 0.65 0.69 0.70 0.61 0.68 
An 0.90 0.92 0.93 0.93 0.90 0.91 0.92        
Ab 0.10 0.08 0.07 0.07 0.10 0.09 0.08        
Or 0.00 0.00 0.00 0.00 0.00 0.00 0.00        
 
 
Sample 18mra17 18mra10 18mra14 18mra15 18mra16 18mra18 18mra19 18mra20 18mra21 18mra24 18mra25 
Mineral opx plag plag plag plag plag plag plag plag plag plag 
SiO2 55.61 54.79 51.19 50.29 51.65 54.17 54.08 53.09 55.86 53.13 50.76 
TiO2 0.29 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02 
Al2O3 1.25 29.37 31.78 32.22 31.44 29.61 29.64 29.90 28.14 30.41 32.24 
FeO 16.99 0.76 0.72 0.72 0.72 0.75 0.74 0.72 0.78 0.73 0.71 
MnO 0.46 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
MgO 23.41 0.07 0.08 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 
CaO 1.94 12.74 13.65 14.52 13.99 13.16 12.66 13.68 12.24 13.38 14.05 
Na2O 0.03 2.16 2.46 2.09 2.02 2.15 2.68 2.41 2.76 2.17 2.07 
K2O 0.01 0.06 0.08 0.06 0.06 0.06 0.08 0.07 0.08 0.05 0.06 
P2O5 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Li 3.13 5.37 8.23 7.37 6.57 5.37 9.08 8.53 10.65 8.70 7.92 
B 0.66 1.06 0.81 0.48 1.27 0.97 1.01 1.35 1.22 1.05 0.72 
Cr 39.95 4.08 4.10 1.70 2.45 4.09 4.44 4.34 6.29 3.41 3.67 
Ni 78.15 1.53 1.56 0.53 1.23 0.98 1.40 1.23 2.71 1.67 0.76 
As 0.03 0.18 0.17 0.07 0.12 0.16 0.19 0.22 0.23 0.20 0.13 
Rb 0.01 0.12 0.08 0.06 0.07 0.11 0.12 0.15 0.09 0.07 0.09 
Sr 0.27 608.96 664.04 654.52 651.40 620.88 622.20 650.96 600.79 594.82 615.88 
Y 4.36 0.26 0.23 0.20 0.19 0.24 0.22 0.28 0.19 0.17 0.24 
Zr 1.92 0.15 0.05 0.01 0.05 0.04 0.10 0.09 0.04 0.04 0.06 
Nb 0.00 0.02 0.03 0.00 0.03 0.03 0.04 0.03 0.05 0.03 0.03 
Mo 0.30 0.09 0.07 0.05 0.08 0.11 0.21 0.11 0.21 0.17  
Cs 0.00 0.02 0.03 0.01 0.02 0.02 0.02 0.03 0.04 0.02 0.03 
Ba 0.03 45.02 49.54 43.70 42.73 49.85 58.10 51.99 54.61 41.02 44.33 
La 0.01 0.65 0.81 0.52 0.61 0.76 0.65 0.54 0.59 0.62 0.53 
Ce 0.06 1.25 1.20 1.21 1.06 1.42 1.58 1.16 1.13 1.14 1.22 
Pr 0.02 0.16 0.10 0.14 0.13 0.16 0.16 0.15 0.15 0.11 0.12 
Nd 0.16 0.78 0.45 0.64 0.61 0.57 0.84 0.57 0.56 0.63 0.64 
Sm 0.12 0.14 0.11 0.13 0.16 0.20 0.14 0.16 0.27 0.14 0.09 
Eu 0.05 0.41 0.42 0.33 0.36 0.36 0.52 0.52 0.26 0.29 0.33 
 121 
Gd 0.28 0.15 0.06 0.13 0.05 0.11 0.20 0.17 0.12 0.13 0.10 
Tb 0.08 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.01 0.01 
Dy 0.61 0.08 0.10 0.06 0.03 0.10 0.06 0.11 0.05 0.06 0.06 
Ho 0.17 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 
Er 0.64 0.04 0.05 0.02 0.04 0.04 0.07 0.10 0.13 0.06 0.04 
Tm 0.11 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.01 
Yb 0.94 0.06 0.05 0.03 0.05 0.07 0.04 0.05 0.13 0.07 0.06 
Lu 0.16 0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 
Hf 0.09 0.04 0.05 0.03 0.02 0.04 0.04 0.05 0.04 0.04 0.02 
Ta 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 
W 0.00 0.05 0.04 0.02 0.02 0.03 0.22 0.16 0.12 0.05 0.08 
Pb 0.03 1.05 1.10 0.89 0.98 1.10 1.35 1.24 1.04 0.86 0.68 
Th 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.02 0.01 
U 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 
Mg# 0.71 0.14 0.16 0.15 0.15 0.14 0.16 0.16 0.16 0.16 0.17 
An  0.76 0.75 0.79 0.79 0.77 0.72 0.75 0.71 0.77 0.79 
Ab  0.23 0.24 0.21 0.21 0.23 0.28 0.24 0.29 0.23 0.21 







Figure 1: Schematic map of the Kamchatka peninsula showing the location of subduction 





Figure 2: Examples of recrystallized (A and B) and partially devitrified (C and D) melt 
inclusions in olivine (A), orthopyroxene (B), clinopyroxene (C), and plagioclase (D).  
Circles show the locations of melt inclusions analyzed in this study, which are not visible 
in the photos in B and D.  Other melt inclusions were not analyzed because they did not 






Figure 3: Example of an LA-ICP-MS signal (melt inclusion 15mrb12 from sample CM-
68).  Areas shaded in gray are the gas background (which was collected from 0 to 50 
seconds and 120 to 150 seconds), areas shaded in blue are the host mineral (plagioclase), 
















Figure 5 (continued): Le Bas (Le Bas et al., 1986) diagram classifying whole rock and 




Figure 6: Trace element abundances normalized to normal mid-ocean ridge basalt (Sun 
and McDonough, 1989) for four representative samples, one from each eruptive center, 
and of each whole rock type.  CM-68 is a basalt from Mutnovsky IV, CM-5 is a basaltic 
andesite from Mutnovsky I, M3-09-08 is an andesite from Mutnovsky III, and CM-113 is 








Figure 7: Trace element plots for two representative samples, CM-8a (A) and CM-62 (B).  
Mixing lines between the most and least evolved melt inclusions (see text for details) are 





Figure 8: Frequency diagrams showing the number of melt inclusions and whole rocks 
with different SiO2 compositions, by melt inclusion host phenocryst.  The whole rock 
values plotted include all 50 samples reported in Robertson et al., (in review) and not just 








Figure 9: Average SiO2 values for melt inclusions in every host mineral, compared to whole rock values, for every sample.  Each line 
represents the range in average values for a given sample.  Standard deviations for SiO2 values in melt inclusions from each host 
mineral are as follows: 7.7 wt. % for plagioclase, 3.3 wt. % for olivine, 5.8 wt. % for clinopyroxene, and 5.2 wt. % for orthopyroxene.  
In samples where the whole rock composition is less evolved than all the average melt inclusion data, this may be an indication of the 




Figure 10:  Visual evidence of magma mixing observed in the field (A) and in thin 
section (B).  Part A shows mafic enclaves with chilled margins hosted in a more felsic 








Figure 11: SiO2 contents of melt inclusions by host mineral diameter, for each host 
















Figure 13: Schematic model of the evolution of Mutnovsky’s pre-eruptive magma storage 
system from Mutnovsky I (a), to Mutnovsky II (b), to Mutnovsky III (c), to Mutnovsky 
IV (d), as described in the text.  The volcanic edifice (not drawn to scale) moves to a new 
location with each eruptive center, as pictured.  Arrows represent magma inputs and 




Appendix A: Sample Descriptions 
Mutnovsky I 
M1-04-08: Basalt scoria; No thin section 
M1-05-08: Basalt; This porphyritic sample has  phenocrysts of plagioclase, with some 
albite twinning and sector zoning and abundant sieve textures and dissolution around 
crystal rims, and few smaller euhedral pyroxene (opx, cpx, pigeonite) phenocrysts.  The 
groundmass is mostly plagioclase microlites with some pyroxene and olivine microlites 
and glass/palagonite. 
 
CM-19: Basalt; Major phenocryst phases include plagioclase, which is often in mono-
mineralic glomerocrysts and with albite twinning, oscillatory zoning, and occasional 
sector zoning, and smaller olivine and pyroxenes (opx and pigeonite).  The groundmass is 
mostly plagioclase microlites and glass, which is partially altered, and there are less than 










CM-33: Basalt; Plagioclase phenocrysts with Carlsbad twinning or oscillatory zoning 
around crystal boundaries are surrounded by smaller pyroxene (opx, cpx, and pigeonite) 
and rimmed olivine phenocrysts and microlites, which are predominately plagioclase.  
Some pyroxene and plagioclase glomerocrysts are present. 
 
CM-33a: Basalt; There are lots of plagioclase phenocrysts, often in mono-mineralic 
glomerocryts, with albite twinning or sector or oscillatory zoning and few smaller olivine 
and pyroxene (opx) phenocrysts.  The groundmass is mostly plagioclase microlites and 







M1-09-08: Basalt; This sample is aphanitic and composed mainly of small to microlitic 
plagioclase crystals, most of which are albite twinned.  There are also occasional 
microlites of pyroxene (opx, cpx), oxides and glass.   
 
CM-48: Basalt; The sample consists mostly of finely crystalline groundmass composed 
of plagioclase microlites and glass, which is partially altered.  There are a few larger 
sieve-textured plagioclase phenocrysts throughout and few small olivines and pyroxenes 






CM-92a: Basalt; The sample is composed of large plagioclase phenocrysts, sometimes 
with oscillatory or sector zoning and lots of sieve-texture, and smaller pyroxene (opx, 
cpx, pigeonite) and olivine phenocrysts that are getting altered into iddingsite.  Some of 
the olivine and pyroxene phenocrysts are being overgrown by the plagioclase.  The 
groundmass is mostly microlites of plagioclase, pyroxene and olivine.   
 
CM-97a: Basalt; The sample is highly porphyritic with carlsbad and albite twinned 
plagioclase phenocrysts with sieve textures in their cores and some sector zoning.  There 





glomerocrysts with plagioclase.  Some glomerocrysts consist only of plagioclase.  The 
groundmass consists of glass and microlites of plagioclase and pyroxene. 
 
CM-105: Basaltic Andesite; This sample is porphyritic with lath-like albite twinned and 
occasionally sector zoned plagioclase phenocrysts and a groundmass of plagioclase, 
olivine, and pyroxene (opx, cpx) microlites and palagonite.  There is about 10% 
vesiculation in the sample.   
 
M1-06-08: Basaltic Andesite; This sample is aphanitic and composed mainly of albite-





zoning.  There are also olivine and pyroxene (cpx) microlites to slightly larger crystals 
sometimes found in small glomerocrysts with the plagioclase.  Glass in the sample is 
starting to undergo alteration to palagonite.   
 
CM-4a: Basaltic Andesite; The sample is porphyritic with plagioclase phenocrysts, 
usually albite or carlsbad twinned with oscillatory zoning, and smaller olivine and 
pyroxene (opx, cpx) phenocrysts with some alteration around the edges.  There are some 
glomerocryts of the plagioclase and pyroxene and the groundmass is mostly plagioclase 





CM-5: Basaltic Andesite; This porphyritic sample contains plagioclase phenocrysts with 
albite and occasional carlsbad twinning and some oscillatory zoning and sieve texture.  
There are also pyroxene (opx, cpx, pigeonite) phenocrysts which sometimes occur in 
glomerocrysts with the plagioclase.  The groundmass is smaller plagioclase and pyroxene 
crystals with interstitial glass. 
 
CM-24: Andesite; There are plagioclase phenocrysts, often carlsbad twinned with 





with pyroxene (opx, cpx).  There are a few pyroxene phenocrysts as well, and the rest of 
the sample is plagioclase microlites and less than 5% vesicles. 
 
M1-02-08: Andesite; This porphyritic sample contains plagioclase phenocrysts with 
albite and carlsbad twinning and abundant oscillatory zoning.  There are also smaller 
pyroxene (opx, cpx) phenocrysts which sometimes occur in glomerocrysts with the 






M1-03-08: Andesite-Dacite; This thin section contains an inclusion of a porphyritic 
sample within a finer-crystalline groundmass porphyritic host.  The inclusion contains 
albite twinned and sieve textured plagioclase phenocrysts, along with very few pyroxene 
phenocrysts, in a groundmass of smaller plagioclase, oxides, and altered glass.  The host 
is composed of large albite twinned and oscillatory zoned plagioclase, few altered 
pyroxenes, and a couple large quartz grains.  The groundmass is plagioclase, pyroxene, 
and oxide microlites with interstitial glass.   
 
CM-47: Dacite; This porphyritic sample contains albite and carlsbad twinned plagioclase 
phenocrysts with abundant oscillatory zoning and sieve texture, as well as olivine and 
pyroxene phenocrysts that sometimes occur as glomerocrysts with the plagioclase.  The 






CM-156: Basalt; This porphyritic sample contains abundant resorbed plagioclase 
phenocrysts with albite twinning, sector zoning, and sieve textures that sometimes occur 
in mono-mineralic glomerocrysts.  There are also smaller olivine, and less common, 







CM-169a: Basalt; This aphanitic sample contains albite-twinned, sieve textured, and 
occasionally oscillatory zoned plagioclase phenocrysts as well as small olivine and 
pyroxene phenocrysts.  The groundmass is microlites of the phenocryst phases as well as 
glass.   
 
CM-187: Basalt; This porphyritic sample contains plagioclase phenocrysts with albite 
twinning and some sector and oscillatory zoning as well as smaller olivine and pyroxene 
phenocrysts, most of which are altered.  The groundmass is plagioclase and oxide 









CM-186: Basaltic Andesite; This porphyritic sample contains plagioclase phenocrysts 
with albite twinning and some sector zoning as well as fewer olivine and pyroxene 
phenocrysts.  The groundmass is plagioclase microlites and glass. 
 
CM-142: Basaltic Andesite; This porphyritic sample contains plagioclase phenocrysts 






olivine and pyroxene phenocrysts.  The groundmass is plagioclase microlites and glass. 
CM-147: Andesite; This sample is largely aphanitic with very few phenocrysts, most of 
which are albite twinned and sieve textured plagioclase and a few pyroxenes and olivines.  
The rest of the sample is composed of plagioclase microlites, oxides, and glass.  
 
CM-154: Andesite; This porphyritic sample has plagioclase phenocrysts with albite and 
carlsbad twinning and both sector and oscillatory zoning, which sometimes occur in 
mono-mineralic glomerocrysts.  There are also pyroxene phenocrysts which sometimes 
occur in glomerocrysts with plagioclase.  The groundmass is plagioclase and oxide 














CM-155: Andesite; This porphyritic sample contains phenocrysts of plagioclase with 
albite and occasional carlsbad twinning and some oscillatory zoning.  There are also very 
few, smaller, pyroxene and olivine phenocrysts surrounded by a groundmass of 







CM-113: Rhyodacite; This porphyritic sample has plagioclase phenocrysts with some 
albite twinning and oscillatory zoning and abundant resorption as well as pyroxene and 
olivine phenocrysts sometimes occurring in glomerocrysts with the plagioclase.  The 
groundmass is plagioclase and oxide microlites with interstitial glass.  
 
Mutnovsky III 
M3-03-08: Basalt; Scoria, No thin section 
M3-04-08: Basalt; This aphanitic sample is composed of albite twinned plagioclase and 
less abundant, largely altered, pyroxene and olivine.  The rest of the sample is plagioclase 





M3-05-08: Basalt; Scoria, No thin section 
M3-07-08: Basalt; This porphyritic sample contains plagioclase phenocrysts with albite 
twinning and abundant resorption and sieve texture as well as much smaller olivine and 
pyroxene phenocrysts.  The groundmass is a mixture of plagioclase and oxide microlites 





M3-08-08: Basalt; This porphyritic sample has plagioclase phenocrysts with some albite 
twinning, oscillatory zoning, and resorption and sieve textures; some plagioclase occurs 
as mono-mineralic glomerocrysts.  There are also smaller pyroxene and some olivine 
phenocrysts, which sometimes occur as glomerocrysts with the plagioclase.  The 











CM-29: Basalt; This porphyritic sample contains plagioclase phenocrysts, sometimes in 
glomerocrysts, with albite twinning, oscillatory zoning, and resorption and sieve textures.  
There are also smaller pyroxene and olivine phenocrysts which are partially altered.  The 
groundmass is lath-like plagioclase microlites, oxides, and palagonite.  
 
CM-193: Basalt; This porphyritic sample contains plagioclase phenocrysts, sometimes in 
glomerocrysts, with albite twinning, oscillatory zoning, and sieve textures.  There are also 
pyroxene and olivine phenocrysts, some of which are altered, that sometimes occur in 
glomerocrysts with the plagioclase.  The groundmass is plagioclase and oxide microlites 





CM-201b: Basalt; This prophyritic sample contains plagioclase phenocrysts, often in 
glomerocrysts, with albite twinning, some oscillatory zoning, and abundant resorption 
and sieve textures.  There are also olivine and pyroxene phenocrysts, some of which are 






CM-210: Basalt; This porphyritic sample is very phenocryst-rich, with plagioclase 
phenocrysts with some albite twinning and oscillatory zoning and abundant sieve 
textures, sometimes found in mono-mineralic glomerocrysts.  There are also pyroxene 
phenocrysts and fewer olivine phenocrysts, sometimes found in glomerocrysts with 
plagioclase.  The groundmass consists of plagioclase, pyroxene, and oxide microlites 
with interstitial glass.   
 
CM-211: Basalt; This porphyritic sample contains plagioclase phenocrysts with albite 
twinning, oscillatory zoning, and sieve textures, which sometimes occur in mono-
mineralic glomerocrysts.  There are also pyroxene and olivine phenocrysts which often 
occur in glomerocrysts with the plagioclase.  The groundmass consists of plagioclase and 





KR1-2: Basaltic Andesite; This vesicular porphyritic sample consists of plagioclase 
phenocrysts with some albite twinning, very little sector zoning, and some sieve texture.  
Other phenocrysts include pyroxene and olivine, often occurring in glomerocrysts with 
the plagioclase.  The groundmass is mostly glassy with some plagioclase and oxide 





CM-9a: Basaltic Andesite; This vesicular porphyritic sample contains plagioclase 
phenocrysts with some albite twinning, sector and oscillatory zoning, and sieve textures.  
Other phenocrysts include olivine and pyroxene, which often occur in glomerocrysts with 
the plagioclase.  The groundmass is mostly glassy with some plagioclase and oxide 





M3-09-08: Andesite; This vesicular porphyritic sample contains plagioclase phenocrysts 
with some albite twinning, sector and oscillatory zoning, and sieve textures, often 
occurring in mono-mineralic glomerocrysts.  Other phenocrysts include olivine and 
pyroxene, which often occur in glomerocrysts with the plagioclase.  The groundmass is 





M3-01-08: Trachyandesite; Ignimbrite, This sample is mostly glassy with aphanitic rock 
fragments and a few albite twinned and often resorbed plagioclase phenocrysts along 






CM-8a: Dacite; This porphyritic sample contains plagioclase phenocrysts, sometimes in 
glomerocrysts , with albite twinning, oscillatory zoning, and some sieve textures.  There 
are also smaller olivine and pyroxene phenocrysts that often occur in glomerocrysts with 




M4-01-08: Basalt; This porphyritic sample has major phenocryst phases including 
plagioclase with albite twinning, occasional oscillatory zoning, and abundant sieve 
texture and both olivine and pyroxene phenocrysts that are highly altered and appear to 
be getting dissolved.  The groundmass is plagioclase and pyroxene microlites with glass 





CM-196: Basalt; This porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some oscillatory and sector zoning as well sieve textures, often 
occurring in glomerocrysts.  There are also pyroxene and olivine phenocrysts, largely 
altered, that are sometimes in glomerocrysts with plagioclase.  The groundmass is 











CM-206: Basalt; This porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some oscillatory and sector zoning as well sieve textures, often 
occurring in glomerocrysts.  There are also pyroxene and olivine phenocrysts that are 
sometimes in glomerocrysts with plagioclase.  The groundmass is palagonite and 
plagioclase and oxide microlites.  
 
CM-68: Basalt; This porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some sector zoning as well sieve textures, often occurring in 
glomerocrysts.  There are also smaller pyroxene and olivine phenocrysts that are 
sometimes in glomerocrysts with plagioclase.  The groundmass is palagonite and 





CM-61a: Basalt; This porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some sector zoning as well as frequent resorption and sieve textures, 
often occurring in glomerocrysts.  There are also smaller pyroxene and olivine 
phenocrysts that are sometimes in glomerocrysts with plagioclase.  The groundmass is 










CM-63a: Basalt; This porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some sector zoning as well sieve textures, often occurring in 
glomerocrysts.  There are also smaller pyroxene and olivine phenocrysts.  The 
groundmass is palagonite and plagioclase and oxide microlites. 
 
CM-67: Basalt; This porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some sector zoning as well sieve textures, often occurring in 
glomerocrysts.  There are also pyroxene and olivine phenocrysts that are sometimes in 






CM-198: Basalt; This vesicular porphyritic sample includes phenocrysts of albite twinned 
plagioclase with some sector zoning as well sieve textures, often occurring in 
glomerocrysts.  There are also smaller pyroxene and olivine phenocrysts.  The 
groundmass is palagonite and plagioclase and oxide microlites. 










KR-1: Basaltic Andesite; This highly vesicular ash flow sample includes large 
phenocrysts of olivine and pyroxene and some resorbed, albite-twinned plagioclase 
phenocrysts.  The groundmass is largely glassy. 
 
CM-62: Basaltic Andesite; This vesicular porphyritic sample includes phenocrysts of 
albite twinned plagioclase with some sector zoning as well sieve textures, often occurring 
in glomerocrysts.  There are also smaller pyroxene and olivine phenocrysts that are 
sometimes in glomerocrysts with plagioclase.  The groundmass is mostly glassy with and 











Appendix B: Pyroxene EPMA Analyses and Thermobarometry 
Opx-










             
Sample Center Rock Type T (C) 1σ  P (Gpa) 1σ  KD Mg# SiO2 TiO2 Al2O3 FeOt MnO MgO CaO Na2O K2O NiO Cr2O3 P2O5 
M1-05-08 1 Basalt 
      
59.179 0.706 15.018 7.903 0.558 1.715 5.779 4.474 1.031 -- -- 0.532 
   
1035   0.6   0.288 0.573 55.128 0.480 0.823 22.352 0.717 16.841 4.994 0.201 -- -- -- -- 
CM-19 1 Basalt 
      
53.069 1.779 15.824 12.074 0.267 3.491 7.158 3.533 0.766 -- -- 0.356 
   
1069 3 0.6 0.4 0.356 0.591 51.579 0.332 1.041 23.384 0.830 18.972 4.425 0.112 0.014 -- 0.040 -- 
   
1077 3 0.5 0.5 0.318 0.619 51.570 0.385 0.812 22.264 0.908 20.267 3.872 0.070 0.016 0.012 -- -- 
   
1069 3 0.5 0.5 0.316 0.620 51.106 0.402 0.977 22.955 0.913 20.982 3.593 0.075 0.005 -- -- -- 
   
1074 3 0.5 0.5 0.315 0.620 51.696 0.328 0.984 22.528 0.903 20.652 3.359 0.087 0.022 0.005 -- -- 
   
1070 3 0.5 0.4 0.329 0.611 52.306 0.319 0.591 23.125 0.914 20.349 3.556 0.083 -- -- -- -- 
   
1085 3 0.5 0.4 0.291 0.639 51.615 0.353 0.841 21.430 0.869 21.281 3.733 0.090 0.021 -- -- -- 
   
1085 3 0.7 0.3 0.294 0.636 51.761 0.351 1.627 21.795 0.913 21.400 3.827 0.233 0.029 0.028 -- -- 
   
1073 3 0.6 0.4 0.335 0.606 51.567 0.309 0.763 22.785 0.902 19.645 4.429 0.088 0.017 -- -- -- 
   
1076 3 0.6 0.5 0.340 0.602 51.345 0.424 1.093 22.691 0.823 19.270 4.871 0.087 0.003 -- 0.042 -- 
   
1073 3 0.6 0.4 0.346 0.599 51.373 0.372 0.832 22.896 0.966 19.151 4.685 0.122 0.020 -- -- -- 
CM-33 1 Basalt 
      
55.796 1.118 18.587 9.468 0.427 2.481 5.432 3.087 1.117 -- -- 0.305 
   
1051 3 0.4 0.4 0.289 0.618 52.554 0.430 0.750 22.374 0.816 20.281 4.785 0.089 0.007 -- 0.011 -- 
   
1056 3 0.3 0.5 0.291 0.616 51.489 0.331 0.706 21.235 0.711 19.134 4.513 0.066 -- -- -- -- 
   
1055 3 0.4 0.4 0.276 0.628 51.661 0.289 0.664 21.370 0.725 20.272 4.460 0.101 0.001 -- -- -- 
   
1059 3 0.9 0.2 0.295 0.613 49.676 0.310 0.691 20.942 0.711 18.579 4.833 2.870 0.582 -- -- -- 
   
1038 3 0.4 0.5 0.318 0.595 51.403 0.309 0.663 23.223 0.807 19.111 4.444 0.076 0.022 -- 0.020 -- 
   
1080 3 0.2 0.7 0.222 0.678 51.896 0.211 0.626 18.450 0.666 21.784 3.697 0.044 0.006 -- -- -- 
   
1068 3 0.3 0.5 0.251 0.650 51.882 0.289 0.672 19.799 0.696 20.669 3.517 0.065 0.004 -- -- -- 
   
1038 3 0.3 0.5 0.313 0.599 51.788 0.398 0.765 23.301 0.780 19.504 4.060 0.066 0.008 -- 0.002 -- 
   
1057 3 0.4 0.4 0.278 0.627 51.869 0.374 0.870 21.406 0.686 20.170 4.432 0.105 0.005 -- -- -- 
M1-09-08 1 Basalt 
      
58.613 0.713 15.182 7.738 0.683 1.780 5.749 4.693 1.090 -- -- 0.626 





0.285 0.590 52.054 0.303 0.916 23.712 0.710 19.135 3.955 0.108 -- 0.014 -- -- 
CM-48 1 Basalt 
      
54.559 1.085 15.267 11.378 0.470 2.757 6.763 4.250 0.708 -- -- 0.443 
   
1072 3 0.5 0.4 0.226 0.657 51.271 0.680 0.986 21.640 0.701 23.212 4.163 0.087 -- -- -- -- 
   
1084 3 0.6 0.4 0.212 0.670 52.539 0.310 0.730 20.538 0.723 23.431 4.183 0.113 0.008 0.014 0.007 -- 
   
1067 3 0.6 0.4 0.245 0.638 52.027 0.341 0.827 22.106 0.751 21.870 3.929 0.094 -- -- 0.029 -- 
   
1019 3 0.6 0.4 0.300 0.590 47.913 1.344 1.029 26.297 0.712 21.239 3.258 0.098 0.015 0.026 0.007 -- 
   




   
1090 3 0.5 0.5 0.216 0.667 52.611 0.300 0.873 19.849 0.731 22.283 4.124 0.073 0.010 -- 0.021 -- 
   
1069 3 0.6 0.5 0.252 0.632 52.141 0.388 1.213 21.927 0.743 21.115 3.650 0.090 0.007 -- 0.003 -- 
   
1073 3 0.4 0.8 0.247 0.636 51.793 0.314 0.944 21.330 0.720 20.909 4.061 0.044 0.010 0.019 -- -- 
   
1086 3 0.6 0.4 0.224 0.659 52.111 0.508 1.134 20.491 0.717 22.205 4.743 0.124 -- -- 0.007 -- 
CM-92a 1 Basalt 
      
54.642 1.209 16.665 10.024 0.426 2.825 6.775 3.403 1.443 -- -- 0.259 
   
1029 3 0.5 0.5 0.377 0.571 51.239 0.299 0.547 24.864 0.845 18.584 4.228 0.078 0.014 -- 0.027 -- 
   
1049 3 0.5 0.6 0.320 0.611 52.040 0.252 0.684 22.934 0.716 20.218 4.517 0.063 -- -- 0.011 -- 
   
1056 3 0.4 0.8 0.290 0.634 52.186 0.363 0.836 22.171 0.749 21.575 3.864 0.042 0.004 -- 0.013 -- 
   
1020 3 0.0 11.2 0.356 0.585 51.335 0.162 0.259 24.772 0.958 19.613 1.421 0.002 -- -- -- -- 
   
1045 3 0.6 0.4 0.347 0.591 50.689 0.603 0.955 23.139 0.776 18.773 4.577 0.098 0.029 -- -- -- 
CM-97a 1 Basalt 
      
54.753 1.549 17.071 8.808 0.306 3.073 6.958 3.538 1.179 -- -- 0.300 
   
1049 3 0.5 0.4 0.362 0.632 51.427 0.420 1.490 20.888 0.666 20.152 5.170 0.119 0.009 -- -- -- 
CM-105 1 Basalt 
      
54.871 1.347 16.235 9.520 0.409 2.902 6.795 4.065 1.046 -- -- 0.458 
   
1041 3 0.5 0.4 0.321 0.628 52.883 0.326 0.578 22.743 0.654 21.565 3.527 0.085 0.009 -- -- -- 
   
1042 3 0.6 0.4 0.332 0.621 52.397 0.442 0.758 22.731 0.678 20.854 4.159 0.100 0.006 0.040 -- -- 
   
1047 3 0.5 0.4 0.337 0.617 52.445 0.352 0.502 22.032 0.652 19.908 4.130 0.084 0.014 -- -- -- 
   
1041 3 0.5 0.6 0.329 0.623 51.787 0.368 0.491 22.308 0.640 20.675 3.706 0.057 -- -- 0.018 -- 
   
1051 3 0.6 0.4 0.330 0.622 52.384 0.381 0.817 21.917 0.640 20.243 4.827 0.100 0.015 -- 0.001 -- 
   
1047 3 0.5 0.4 0.320 0.629 52.478 0.432 0.752 22.160 0.665 21.099 4.310 0.081 -- 0.019 -- -- 
   
1043 3 0.5 0.5 0.322 0.628 52.365 0.392 0.704 22.447 0.662 21.244 3.967 0.071 0.006 0.012 -- -- 
   
1045 3 0.5 0.4 0.310 0.637 52.273 0.356 0.686 22.048 0.693 21.703 3.391 0.079 0.003 -- -- -- 
CM-33a 1 
Basaltic 
And.       
60.085 1.236 16.632 8.360 0.258 1.860 4.612 3.597 1.486 -- -- 0.301 
   
1033 3 0.3 0.4 0.267 0.597 51.396 0.382 0.787 23.577 0.875 19.625 3.580 0.093 0.007 -- 0.009 -- 
   
1036 3 0.3 0.4 0.256 0.608 51.974 0.285 0.550 23.346 0.856 20.282 3.415 0.100 0.017 -- 0.052 -- 
   
1033 3 0.3 0.4 0.269 0.596 52.751 0.436 0.953 24.426 0.871 20.230 4.115 0.100 0.003 -- -- -- 
   
1028 3 0.3 0.5 0.288 0.580 51.374 0.508 0.816 24.364 0.911 18.844 3.900 0.064 0.006 -- -- -- 
   
1027 3 0.4 0.4 0.289 0.579 49.476 0.429 1.076 23.879 0.877 18.388 4.302 0.127 -- -- 0.011 -- 
   
1032 3 0.4 0.3 0.286 0.581 51.174 0.342 1.020 23.817 0.866 18.544 4.097 0.196 0.038 -- 0.001 -- 
   
1028 3 0.3 0.4 0.272 0.593 51.525 0.374 0.674 24.281 0.902 19.852 3.675 0.078 0.020 -- 0.002 -- 
   
1074 3 0.2 0.6 0.175 0.694 52.823 0.273 0.952 19.051 0.640 24.239 1.949 0.051 -- -- 0.001 -- 
   
1038 3 0.3 0.5 0.265 0.599 51.427 0.383 0.929 23.066 0.823 19.349 3.779 0.073 0.020 -- 0.025 -- 
CM-4a 1 
Basaltic 
And.       
55.516 1.210 16.326 8.767 0.217 3.879 7.372 3.916 1.015 -- 
 
0.271 
   
1069 3 0.0 7.8 0.356 0.689 52.581 0.249 1.202 19.209 0.842 23.905 1.990 0.004 0.010 0.009 0.003 -- 
   
1068 3 0.3 1.3 0.355 0.690 53.070 0.204 0.908 19.220 0.736 23.971 1.615 0.023 0.002 -- 0.026 -- 
CM-5 1 Basaltic 
      





   
1067 3 0.4 0.0 0.266 0.644 52.909 0.291 0.853 20.571 0.783 20.916 4.112 0.062 -- -- -- -- 
CM-24 1 Andesite 
      
61.698 1.359 15.939 7.150 0.216 1.826 4.378 4.216 1.321 -- -- 0.419 
   
1027 3 0.1 1.2 0.242 0.653 52.374 0.317 1.082 22.058 1.100 23.239 1.736 0.026 0.010 -- -- -- 
   
1030 3 0.2 0.5 0.236 0.659 52.109 0.286 0.839 21.373 1.163 23.152 1.351 0.069 0.030 -- 0.032 -- 
   
982 3 0.4 0.4 0.381 0.545 50.883 0.303 0.212 26.632 1.590 17.861 2.225 0.101 0.037 -- 0.014 -- 
   
1029 3 0.2 0.5 0.236 0.659 51.026 0.264 0.935 21.183 1.211 22.927 1.545 0.064 0.028 -- -- -- 
   
1021 3 0.1 1.1 0.255 0.641 51.919 0.226 0.573 22.363 1.191 22.360 1.595 0.024 0.001 -- -- -- 
   
1033 3 0.0 1.3 0.233 0.662 52.806 0.234 0.667 21.285 1.300 23.374 1.472 0.021 0.024 0.018 0.017 -- 
   
1035 3 0.1 0.8 0.224 0.670 52.736 0.229 0.683 21.010 1.181 23.907 1.357 0.035 -- -- -- -- 
   
1031 3 0.1 0.9 0.242 0.653 52.213 0.249 0.876 21.320 1.207 22.474 1.599 0.035 0.006 0.040 -- -- 
   
1039 3 0.1 1.2 0.218 0.676 52.629 0.218 0.793 20.546 1.121 24.019 1.478 0.026 0.011 -- 0.008 -- 
CM-47 1 Dacite 
      
65.196 0.952 15.702 5.464 0.157 1.563 3.828 3.705 2.059 -- -- 0.230 
   
1008 3 0.0 1.0 0.272 0.652 52.347 0.308 0.859 22.013 0.755 23.118 1.553 0.028 -- -- -- -- 
   
1011 3 -0.1 2.2 0.271 0.653 52.079 0.251 1.043 21.490 0.745 22.703 1.596 0.013 0.001 -- -- -- 
   
1010 3 -0.1 1.5 0.263 0.659 52.623 0.237 0.802 21.813 0.803 23.691 1.716 0.018 0.020 -- -- -- 
   
995 3 0.0 0.8 0.315 0.618 51.566 0.345 0.866 23.333 0.879 21.164 1.798 0.039 0.009 -- -- -- 
   
1004 3       0.280 0.646 51.921 0.333 0.933 22.380 0.805 22.887 1.581 -- -- -- 0.024 -- 
   
1007 3 0.0 0.9 0.272 0.652 52.120 0.293 0.905 22.151 0.785 23.287 1.735 0.033 0.008 -- -- -- 
   
1010 3 0.0 1.0 0.267 0.657 51.646 0.276 0.996 21.499 0.712 23.074 1.680 0.029 0.014 -- -- -- 
   
999 3 0.0 1.2 0.281 0.645 50.824 0.311 0.957 22.608 0.760 23.043 1.668 0.024 -- -- -- -- 
   
1007 3 0.0 1.0 0.271 0.653 52.208 0.278 0.850 22.052 0.784 23.281 1.677 0.027 0.004 -- 0.026 -- 
   
1007 3 0.0 0.8 0.278 0.647 52.244 0.235 0.760 22.017 0.828 22.654 1.724 0.034 -- -- -- -- 
   
999 3 0.0 1.2 0.291 0.637 51.735 0.315 0.786 22.924 0.827 22.525 1.878 0.022 -- -- -- -- 
CM-156 2 Basalt 
      
56.762 0.991 17.606 6.585 0.664 2.203 6.237 3.403 1.500 -- -- 0.512 
   
1027 3 0.4 0.0 0.282 0.679 53.522 0.324 1.183 19.245 0.614 22.800 4.248 0.079 -- 0.014 -- -- 
CM-169a 2 Basalt 
      
56.087 1.445 15.546 9.681 0.497 2.672 6.800 3.764 1.010 
 
-- 0.338 
   
1079 3 0.5 0.0 0.270 0.645 53.217 0.282 0.755 20.039 0.549 20.448 4.960 0.091 -- -- 0.002 -- 
CM-187 2 Basalt 
      
55.639 1.386 16.140 9.412 0.311 2.731 6.850 3.616 1.284 -- -- 0.394 
   
1035 3 0.6 0.0 0.385 0.573 52.709 0.335 0.574 23.880 0.814 18.008 4.343 0.110 -- 0.001 -- -- 
   
1022 3 0.5 0.0 0.394 0.568 52.310 0.351 0.526 25.130 0.811 18.501 4.033 0.067 -- -- 0.020 -- 
   
1024 3 0.5 0.0 0.399 0.565 53.164 0.320 0.604 25.309 0.790 18.426 4.220 0.101 -- -- 0.041 -- 
   
1026 3 0.5 0.0 0.383 0.574 52.367 0.316 0.655 24.730 0.894 18.715 3.917 0.060 -- -- -- -- 
   
1025 3 0.5 0.0 0.391 0.570 52.512 0.322 0.599 24.884 0.757 18.475 4.092 0.080 -- 0.010 0.005 -- 
   
1030 3 0.5 0.0 0.382 0.575 52.769 0.356 0.603 24.481 0.866 18.591 4.322 0.083 -- -- -- -- 
   




   
1014 3 0.6 0.0 0.392 0.569 49.793 0.770 0.829 25.510 0.737 18.888 4.319 0.121 -- -- -- -- 
   
1035 3 0.5 0.0 0.367 0.585 52.597 0.356 0.582 23.995 0.851 18.953 4.618 0.081 -- -- 0.004 -- 
CM-186 2 
Basaltic 
And.       
57.857 1.455 14.870 9.142 0.313 2.343 6.546 3.889 1.284 -- -- 0.399 
   
1058 3 0.4 0.0 0.273 0.626 53.562 0.275 0.656 21.868 0.814 20.554 3.711 0.061 -- 0.028 -- -- 
   
1046 3 0.5 0.0 0.314 0.593 53.273 0.327 0.685 23.224 0.850 18.983 3.826 0.086 -- -- 0.013 -- 
   
1047 3 0.5 0.0 0.323 0.586 52.537 0.441 1.317 23.297 0.801 18.477 4.479 0.101 -- -- 0.005 -- 
CM-142 2 
Basaltic 
And.       
57.483 1.452 14.779 9.201 0.403 2.403 6.601 4.078 1.190 -- -- 0.491 
   
1048 3 0.5 0.0 0.277 0.627 50.954 0.389 0.911 22.110 0.712 20.872 3.563 0.090 -- 0.009 0.004 -- 
   
1077 3 0.3 0.0 0.232 0.667 53.519 0.194 0.699 19.869 0.599 22.325 4.068 0.049 -- -- -- -- 
   
1068 3 0.5 0.0 0.264 0.638 53.543 0.294 0.720 20.983 0.713 20.746 4.349 0.097 -- -- 0.003 -- 
   
1067 3 0.4 0.0 0.254 0.647 53.195 0.290 0.717 20.758 0.703 21.314 3.909 0.077 -- 0.003 0.030 -- 
CM-147 2 Andesite 
      
61.677 1.305 15.275 7.380 0.192 1.703 4.226 4.610 1.761 -- -- 0.540 
   
1043 3 0.1 0.0 0.221 0.651 52.652 0.368 1.471 21.502 0.740 22.491 2.258 0.012 -- 0.014 -- -- 
CM-154 2 Andesite 
      
67.046 0.962 13.346 5.309 0.311 1.006 3.331 4.640 2.003 -- -- 0.460 
   
997 3 0.0 1.5 0.201 0.627 52.339 0.214 0.496 22.998 1.137 21.696 1.749 0.017 0.023 -- -- -- 
   
1014 3 0.0 1.2 0.176 0.658 52.311 0.314 1.287 21.044 0.975 22.711 1.522 0.025 -- -- 0.051 -- 
   
1014 3 0.0 1.4 0.176 0.658 51.931 0.359 1.494 21.098 0.912 22.771 1.760 0.023 -- -- 0.008 -- 
   
1008 3 0.1 1.1 0.186 0.645 51.665 0.286 1.289 21.481 1.006 21.857 1.518 0.027 0.003 -- -- -- 
   
1014 3 0.0 1.2 0.176 0.658 52.063 0.395 1.321 21.023 0.938 22.652 1.601 0.026 -- -- -- -- 
   
993 3 0.1 0.6 0.209 0.617 51.886 0.286 0.855 23.308 1.131 21.104 1.627 0.049 0.008 -- 0.002 -- 
   
987 3 -0.1 2.8 0.225 0.601 51.544 0.267 0.819 23.916 1.209 20.177 1.744 0.010 0.009 -- 0.036 -- 
   
981 3 0.1 1.2 0.232 0.593 51.523 0.276 0.776 24.765 1.143 20.270 1.734 0.024 0.011 -- 0.027 -- 
   
979 3 0.2 0.6 0.232 0.593 51.674 0.289 0.744 25.069 1.219 20.476 1.675 0.047 0.005 -- 0.017 -- 
   
998 3 0.2 0.6 0.198 0.631 52.298 0.210 0.662 22.878 1.096 21.939 1.623 0.056 -- -- -- -- 
CM-155 2 Andesite 
      
61.512 1.234 14.176 7.903 0.295 1.700 5.330 4.068 1.754 -- -- 0.477 
   
1067 3 0.4 0.3 0.177 0.684 52.693 0.352 1.639 19.792 0.598 24.055 1.955 0.217 -- -- 0.016 -- 
   
1060 3 0.2 0.7 0.190 0.669 52.213 0.459 2.261 20.693 0.643 23.417 2.209 0.055 -- -- 0.015 -- 
CM-113 2 Rhyodacite 
      
68.728 0.524 13.640 5.091 0.120 1.039 2.920 4.339 2.279 -- -- 0.111 
   
1010 3 0.0 0.7 0.179 0.670 51.900 0.234 1.300 21.429 1.194 24.425 1.276 0.045 -- 0.002 -- -- 
   
1028 3 -0.1 2.4 0.171 0.680 52.632 0.316 2.399 19.898 0.825 23.755 1.587 0.016 -- -- 0.022 -- 
   
1020 3 0.0 0.7 0.175 0.675 52.991 0.281 1.163 20.435 0.994 23.813 1.291 0.050 -- -- -- -- 
   
1018 3 0.0 1.1 0.183 0.665 52.199 0.293 1.956 20.688 1.135 23.019 1.401 0.035 -- -- -- -- 
CM-29 3 Basalt 
      
54.195 1.200 16.492 10.314 0.281 2.976 6.887 3.838 0.978 -- -- 0.347 
   
1067 3 0.5 0.0 0.281 0.646 53.462 0.288 0.848 20.928 0.531 21.469 4.185 0.076 -- -- 0.009 -- 
CM-193 3 Basalt 
      




   
1065 3 0.4 0.0 0.266 0.661 54.352 0.223 0.661 20.500 0.546 22.472 3.298 0.057 -- -- 0.033 -- 
KR1-2 3 
Basaltic 
And.       
58.659 1.353 15.105 9.032 0.230 2.125 6.425 3.095 1.966 -- -- 0.346 
   
1063 3 0.3 0.7 0.217 0.659 52.121 0.402 0.975 21.416 0.603 23.169 1.890 0.047 -- -- 0.013 -- 
   
1054 3 0.2 1.0 0.226 0.649 52.376 0.368 0.862 22.502 0.608 23.385 2.063 0.029 -- -- -- -- 
   
1058 3 0.2 0.7 0.227 0.649 51.934 0.390 0.954 21.838 0.595 22.657 1.987 0.045 -- -- 0.005 -- 
   
1064 3 0.2 1.1 0.209 0.667 52.558 0.364 0.971 21.464 0.551 24.142 1.881 0.028 -- -- 0.002 -- 
   
1064 3 0.1 1.7 0.212 0.664 52.103 0.435 1.035 21.319 0.524 23.675 2.017 0.018 -- -- 0.007 -- 
   
1053 3 0.1 1.8 0.232 0.644 51.817 0.289 1.010 22.349 0.589 22.657 1.942 0.017 -- -- -- -- 
   
1058 3 0.2 0.9 0.224 0.652 52.036 0.367 1.003 21.885 0.582 22.972 1.994 0.033 -- -- -- -- 
   
1032 3 0.3 0.8 0.267 0.611 50.575 0.378 1.031 24.338 0.689 21.469 1.880 0.039 -- -- 0.030 -- 
   
1060 3 0.0 3.8 0.216 0.660 51.040 0.317 0.975 21.307 0.564 23.204 1.930 0.008 -- -- 0.066 -- 
   
1049 3 -0.2 13.7 0.240 0.636 51.581 0.315 0.956 22.614 0.590 22.204 1.780 0.002 0.006 -- 0.015 -- 
   
1071 3 0.1 1.4 0.212 0.664 52.257 0.352 1.081 20.582 0.533 22.865 2.137 0.023 0.006 -- 0.065 -- 
   
1059 3 0.2 1.1 0.232 0.644 51.649 0.303 1.119 21.625 0.609 21.945 1.984 0.027 -- -- 0.041 -- 
   
1056 3 0.3 0.6 0.241 0.635 52.066 0.373 0.895 22.103 0.605 21.545 2.077 0.050 0.017 -- -- -- 
   
1048 3 0.2 1.1 0.250 0.627 51.958 0.338 0.985 22.932 0.637 21.605 1.927 0.028 0.005 -- -- -- 
   
991 3 0.3 0.8 0.400 0.512 50.706 0.191 0.452 28.571 0.989 16.819 1.507 0.032 -- -- -- -- 
   
1059 3 0.2 0.9 0.229 0.647 52.163 0.368 0.986 21.850 0.609 22.480 1.965 0.036 -- -- 0.010 -- 
   
1061 3 0.2 1.1 0.230 0.645 51.914 0.381 0.974 21.414 0.614 21.858 1.926 0.028 -- -- 0.008 -- 
   
1062 3 0.2 0.9 0.220 0.656 51.671 0.353 1.070 21.357 0.531 22.888 1.929 0.033 -- -- -- -- 
   
1061 3 0.3 0.6 0.226 0.650 51.849 0.358 0.956 21.402 0.530 22.304 1.926 0.062 0.038 -- -- -- 
   
1037 3 0.2 1.1 0.268 0.610 51.396 0.378 0.855 23.889 0.665 20.945 1.873 0.026 0.011 -- 0.003 -- 
   
1038 3 0.4 0.5 0.273 0.606 51.615 0.340 0.627 23.725 0.735 20.445 1.873 0.076 0.023 -- -- -- 
   
1066 3 0.3 0.6 0.215 0.661 52.332 0.400 0.977 21.176 0.572 23.123 1.950 0.062 0.038 -- -- -- 
   
1046 3 0.3 0.5 0.247 0.630 51.500 0.366 0.872 22.960 0.633 21.896 1.780 0.068 0.051 -- -- -- 
   
1064 
 
0.3   0.211 0.665 52.043 0.280 1.076 21.296 0.599 23.727 1.890 0.066 -- -- 0.008 -- 
M3-09-08 3 Andesite 
      
60.759 1.146 14.575 7.978 0.173 1.909 5.789 3.542 2.136 -- -- 0.289 
   
1020 3 0.3 0.8 0.315 0.575 52.581 0.359 0.900 25.166 0.736 19.086 1.913 0.051 -- -- -- -- 
   
1015 3 0.3 0.6 0.297 0.590 52.094 0.258 0.663 25.505 0.871 20.563 1.720 0.053 -- -- 0.003 -- 
   
1004 3 0.2 1.2 0.333 0.561 51.690 0.305 0.786 26.701 0.879 19.160 1.804 0.024 -- -- 0.002 -- 
   
1033 3 0.3 0.6 0.269 0.613 52.299 0.323 0.833 23.756 0.843 21.098 2.419 0.055 -- -- -- -- 
   
1082 3 0.0 3.0 0.178 0.706 53.868 0.178 1.000 18.505 0.575 24.881 1.720 0.011 -- -- -- -- 
   
1074 3 0.1 1.2 0.186 0.696 52.938 0.212 1.174 19.122 0.597 24.599 1.679 0.029 -- -- -- -- 
   
1043   0.0   0.244 0.636 52.529 0.287 1.190 22.519 0.574 22.091 1.894 0.008 -- 0.041 -- -- 
CM-8a 3 Dacite 
      
72.075 0.702 12.211 3.324 0.130 0.491 2.377 3.355 3.805 -- -- 0.156 
   




   
914 2 0.1 0.0 0.254 0.509 51.723 0.279 0.596 30.365 1.172 17.694 1.627 0.060 -- -- -- -- 
   
921 2 0.0 0.0 0.250 0.513 51.468 0.217 0.568 29.046 1.112 17.179 1.676 0.039 -- 0.013 0.037 -- 
   
916 2 0.0 0.0 0.253 0.510 52.034 0.227 0.537 29.975 1.143 17.486 1.515 0.021 -- 0.028 -- -- 
   
904 2 0.1 0.0 0.289 0.477 51.744 0.214 0.509 31.453 1.107 16.080 1.478 0.036 -- 0.003 -- -- 
   
919 2 0.0 0.0 0.255 0.508 51.575 0.291 1.197 29.625 1.007 17.162 1.452 0.022 -- -- -- -- 
   
915 2 0.0 0.0 0.270 0.493 52.174 0.209 0.418 30.049 1.062 16.410 1.606 0.036 -- -- -- -- 
   
907 2       0.293 0.473 51.581 0.273 0.523 31.032 1.126 15.648 1.769 -- -- -- 0.007 -- 
   
908 2       0.282 0.483 51.824 0.225 0.377 31.019 1.128 16.250 1.737 -- -- -- -- -- 
   
915 2 -0.3 0.0 0.267 0.497 52.134 0.282 0.541 30.240 1.027 16.740 1.661 0.003 -- 0.009 -- -- 
   
919 2 -0.1 0.0 0.249 0.514 52.130 0.214 0.479 29.626 1.126 17.581 1.759 0.016 -- 0.009 -- -- 
   
920   0.1   0.252 0.511 52.000 0.205 0.418 29.294 1.121 17.153 1.596 0.045 -- -- 0.047 -- 
M4-01-08 4 Basalt 
      
60.631 0.798 14.993 7.633 0.420 1.592 6.043 3.358 1.270 -- -- 0.430 
   
1045 3 0.3 0.4 0.210 0.639 52.011 0.295 0.933 20.326 0.574 20.177 4.772 0.092 -- -- 0.022 
 
    
      0.287 0.564 50.822 1.556 1.231 24.995 0.782 18.136 4.442 0.147 -- -- 0.022 -- 
    
      0.204 0.646 53.566 0.276 1.081 20.175 0.489 20.649 4.138 0.082 -- -- -- -- 
    
      0.211 0.637 53.509 0.286 1.068 20.736 0.507 20.452 4.926 0.071 -- -- -- -- 
CM-196 4 Basalt 
      
55.986 0.707 17.108 7.859 0.453 2.190 6.255 4.104 0.949 -- -- 0.585 
   
1002 3 0.7 0.3 0.365 0.576 51.126 1.083 2.211 23.372 0.578 17.843 4.813 0.419 -- 0.002 -- -- 
   
997 3 0.6 0.3 0.349 0.587 50.900 0.418 1.303 23.354 0.600 18.649 4.690 0.129 -- -- 0.017 -- 
   
1045 3 1.1 0.2 0.354 0.584 54.571 0.340 3.080 20.012 0.542 15.737 4.601 0.503 -- 0.064 -- -- 
CM-206 4 Basalt 
      
54.873 1.400 16.462 9.608 0.431 2.883 7.003 3.426 1.223 -- -- 0.367 
   
1050 3 0.5 0.4 0.350 0.604 52.975 0.438 0.937 22.494 0.537 19.266 4.106 0.095 -- 0.035 0.014 -- 
   
1052 3 0.5 0.5 0.323 0.624 52.651 0.342 0.724 22.042 0.553 20.479 4.051 0.073 -- -- 0.026 -- 
   
1029   0.5   0.408 0.567 52.740 0.373 0.606 24.799 0.578 18.240 4.519 0.092 -- -- 0.015 -- 
Cpx-






as liquid in 
bold 




             
Sample 
  
T (C) 1σ  
P 
(GPa) 
1σ KD Mg# SiO2 TiO2 Al2O3 FeOt MnO MgO CaO Na2O K2O Cr2O3 P2O5 H2O 
M1-05-08 1 Basalt 
      
55.218 1.119 15.164 11.194 0.390 2.659 6.714 4.150 0.758 
 
0.372 2.065 
   
1092 3 0.4 0.0 0.324 0.566 50.135 1.139 2.902 17.469 0.532 12.794 15.633 0.458 -- 0.017 -- 
 
   
1027 21 2.8 0.3 0.312 0.576 52.089 0.493 1.061 20.147 0.656 15.358 11.650 0.245 -- -- -- 
 
   
1072 3 0.4 0.0 0.285 0.597 48.545 1.112 3.639 14.882 0.436 12.385 18.474 0.379 -- -- -- 
 
   





   
938 220 30.1 3.0 0.297 0.588 51.423 0.756 1.652 17.546 0.674 14.051 15.449 0.455 -- -- -- 
 
   
1025 15 2.0 0.2 0.309 0.578 51.617 0.683 1.371 18.600 0.571 14.305 14.117 0.236 -- -- -- 
 
   
1061 5 0.6 0.1 0.222 0.656 49.721 0.928 3.458 13.541 0.435 14.479 18.208 0.374 -- -- -- 
 
   
1111 3 0.3 0.0 0.302 0.584 51.064 0.992 2.627 16.641 0.592 13.094 14.754 1.241 -- -- -- 
 
   
1073 3 0.4 0.0 0.249 0.630 49.356 1.181 3.831 13.910 0.397 13.281 18.642 0.326 -- 0.010 -- 
 
   
1090 3 0.3 0.0 0.322 0.568 49.597 1.394 3.173 16.306 0.569 12.026 16.847 0.481 -- 0.040 -- 
 
   
1067 5 0.6 0.1 0.249 0.630 52.176 0.596 1.313 16.260 0.497 15.506 14.227 0.225 -- 0.009 -- 
 
   
1072 3 0.4 0.0 0.287 0.596 50.327 0.975 2.659 15.983 0.466 13.226 16.979 0.308 -- -- -- 
 
CM-33 1 Basalt 
      
51.560 1.040 22.550 7.387 0.210 3.180 8.560 2.820 0.590 -- 0.150 1.480 
   
1071 4 0.0 0.5 0.326 0.702 49.413 0.742 3.115 11.441 0.419 15.113 18.408 0.272 0.011 0.041 -- 
 
M1-09-08 1 Basalt 
      
60.865 0.516 14.955 5.430 0.900 1.269 5.139 4.692 1.364 -- 0.826 3.932 
   
980 8 -0.7 1.1 0.263 0.613 51.741 0.640 1.458 16.677 0.463 14.804 15.108 0.254 -- 0.002 -- 
 
   
969 12 -0.9 1.6 0.294 0.586 51.370 0.612 1.332 17.761 0.484 14.122 14.827 0.260 -- -- -- 
 
   
991 6 -0.5 0.8 0.249 0.626 50.997 0.700 1.891 15.703 0.446 14.730 15.666 0.259 -- 0.010 -- 
 
   
1023 3 -0.2 0.4 0.305 0.577 50.093 0.868 2.548 17.856 0.556 13.680 13.760 0.248 -- -- -- 
 
   
977 8 -0.6 1.0 0.249 0.626 50.555 0.936 2.347 14.898 0.465 13.975 17.413 0.313 -- 0.026 -- 
 
   
1000 4 -0.3 0.5 0.234 0.641 51.718 0.631 1.444 14.479 0.430 14.484 16.581 0.267 -- -- -- 
 
   
990 5 -0.5 0.7 0.234 0.641 51.382 0.641 1.562 14.978 0.430 14.974 15.775 0.281 -- 0.001 -- 
 
   
1024 2 0.0 0.3 0.287 0.592 51.141 0.546 1.996 16.295 0.527 13.249 15.856 0.385 -- 0.002 -- 
 
   
989 6 -0.5 0.9 0.290 0.590 50.042 0.890 2.509 16.943 0.489 13.662 16.051 0.255 -- -- -- 
 
   
1012 3 -0.3 0.5 0.305 0.577 51.713 0.612 1.225 18.077 0.516 13.830 14.184 0.307 -- 0.014 -- 
 
   
1002 4 -0.4 0.6 0.253 0.622 51.423 0.585 1.560 15.995 0.484 14.785 15.115 0.249 -- -- -- 
 
CM-48 1 Basalt 
      
54.559 1.085 15.267 11.378 0.470 2.757 6.763 4.250 0.708 -- 0.443 2.110 
   
1017 10 -0.7 1.3 0.211 0.672 50.463 0.732 2.109 12.965 0.474 14.914 17.679 0.323 -- -- -- 
 
CM-92a 1 Basalt 
      
54.642 1.209 16.665 10.024 0.426 2.825 6.775 3.403 1.443 
 
0.259 2.156 
   
994 32 -1.1 4.2 0.264 0.655 51.254 0.477 1.497 14.499 0.475 15.459 16.085 0.250 -- -- -- 
 
CM-97a 1 Basalt 
      
54.753 1.549 17.071 8.808 0.306 3.073 6.958 3.538 1.179 -- 0.300 2.311 
   
1072 4 0.0 0.5 0.327 0.656 50.600 0.640 1.977 13.032 0.435 13.919 18.303 0.271 -- -- -- 
 
CM-105 1 Basalt 
      
54.871 1.347 16.235 9.520 0.409 2.902 6.795 4.065 1.046 -- 0.458 2.181 
   
1084 3 0.2 0.4 0.325 0.625 48.884 1.027 3.563 13.152 0.364 12.322 18.962 0.369 -- 0.366 -- 
 
   
1014 18 -0.8 2.4 0.284 0.657 48.833 0.972 3.094 12.895 0.391 13.839 18.832 0.374 0.015 0.209 -- 
 
   
1066 5 0.0 0.6 0.326 0.625 48.628 1.343 3.173 13.535 0.334 12.670 18.595 0.426 0.002 0.075 -- 
 
   




And.       
57.348 1.268 14.076 10.853 0.384 2.376 6.755 3.875 0.710 -- 0.446 1.717 
   
1088 4 0.0 0.5 0.252 0.608 45.498 1.803 7.681 13.557 0.390 11.793 18.530 0.332 -- 0.019 -- 
 
   





   
1087 4 0.0 0.4 0.273 0.589 44.535 1.798 8.177 13.653 0.301 10.962 19.448 0.366 -- -- -- 
 
   
1084 4 0.0 0.5 0.266 0.594 44.393 1.868 7.956 13.436 0.317 11.041 19.447 0.342 -- -- -- 
 
   
1093 4 0.0 0.5 0.256 0.604 44.437 1.658 8.444 13.634 0.293 11.679 18.474 0.360 -- -- -- 
 
   
1083 4 -0.1 0.5 0.231 0.629 45.084 1.289 8.154 12.490 0.250 11.856 19.317 0.316 -- -- -- 
 
   
1064 4 -0.2 0.5 0.245 0.614 47.145 1.021 4.304 14.269 0.402 12.751 18.912 0.280 -- 0.010 -- 
 
   
1060 5 -0.3 0.6 0.234 0.625 47.297 1.079 4.302 13.602 0.377 12.737 18.946 0.212 -- 0.017 -- 
 
   
1080 4 -0.1 0.5 0.280 0.583 43.736 1.968 8.027 13.650 0.258 10.685 19.750 0.317 -- 0.036 -- 
 
   
1092 3 0.1 0.4 0.273 0.588 44.345 1.787 8.641 13.811 0.312 11.059 19.448 0.392 -- 0.024 -- 
 
   
1079 4 -0.1 0.5 0.253 0.606 44.581 1.412 8.262 13.087 0.324 11.312 20.188 0.320 -- 0.003 -- 
 
   
1086 4 0.0 0.5 0.243 0.617 44.652 1.739 8.461 12.805 0.249 11.555 19.812 0.355 -- -- -- 
 
   
1070 4 -0.1 0.5 0.229 0.631 47.580 1.199 4.208 13.544 0.453 12.970 18.792 0.278 -- 0.018 -- 
 
   
1070 4 -0.1 0.5 0.250 0.610 46.546 1.224 4.827 13.751 0.330 12.051 19.356 0.289 -- 0.012 -- 
 
   
1076 4 0.0 0.5 0.289 0.575 44.774 1.880 6.945 14.460 0.378 10.955 20.423 0.339 -- 0.017 -- 
 
   
1092 3 0.1 0.4 0.294 0.570 43.852 2.131 9.153 14.392 0.284 10.706 19.693 0.394 -- 0.007 -- 
 
   
1086 3 0.0 0.4 0.247 0.612 44.820 1.364 7.360 13.129 0.295 11.640 19.352 0.373 -- 0.017 -- 
 
   




And.       
57.123 1.524 15.684 8.291 0.306 2.582 6.304 4.356 1.379 -- 0.383 1.914 
   
1063 4 0.0 0.5 0.251 0.689 47.485 1.032 5.688 10.464 0.353 12.997 20.549 0.275 0.003 0.013 -- 
 
   
1064 3 0.1 0.4 0.251 0.688 50.255 0.532 2.802 11.396 0.629 14.120 19.724 0.361 0.011 -- -- 
 
   




And.       
60.996 1.028 15.044 6.269 0.413 1.622 5.847 3.778 1.682 -- 0.619 2.581 
   
1052 0 -0.6 0.0 0.237 0.660 52.373 0.552 1.783 16.732 0.603 18.238 10.249 0.110 -- 0.012 -- 
 
   
1047 0 -0.1 0.0 0.227 0.670 49.204 1.098 4.885 12.708 0.415 14.494 17.936 0.284 -- -- -- 
 
   
1052 0 -0.2 0.0 0.300 0.606 51.865 0.762 2.299 17.320 0.591 14.959 14.577 0.245 -- 0.025 -- 
 
   
1065 0 -0.3 0.0 0.268 0.632 52.008 0.606 1.880 17.951 0.663 17.320 10.999 0.185 -- -- -- 
 
   
1051 0 -0.3 0.0 0.279 0.623 50.669 0.722 2.591 17.185 0.624 15.959 13.227 0.216 -- 0.014 -- 
 
   
1056 0 -0.2 0.0 0.316 0.593 50.529 1.011 3.301 16.596 0.599 13.573 14.831 0.264 -- -- -- 
 
   
1072 0 -0.3 0.0 0.248 0.651 51.974 0.574 2.094 17.201 0.623 17.963 10.393 0.190 -- 0.014 -- 
 
   
1043 0 -0.1 0.0 0.211 0.686 49.561 1.001 4.173 11.729 0.332 14.405 19.422 0.328 -- -- -- 
 
   
1050 0 -0.1 0.0 0.225 0.672 49.458 1.052 4.586 11.998 0.393 13.788 18.135 0.331 -- -- -- 
 
CM-24 1 Andesite 
      
59.360 1.010 17.870 6.065 0.160 2.180 5.460 4.320 1.020 -- 0.310 1.120 
   
1039 3 0.2 0.4 0.261 0.711 50.794 0.489 1.991 10.460 0.658 14.408 19.234 0.383 0.042 -- -- 
 
CM-156 2 Basalt 
      
56.762 0.991 17.606 6.585 0.664 2.203 6.237 3.403 1.500 -- 0.512 3.415 
   
1065 0 0.1 0.0 0.281 0.680 51.920 0.664 1.935 12.859 0.444 15.334 16.802 0.321 -- 0.003 -- 
 
   





   
1124 0 -0.5 0.0 0.268 0.690 53.631 0.305 1.166 18.248 0.593 22.783 4.340 0.062 -- 0.018 -- 
 
   
1044 0 -0.1 0.0 0.275 0.685 50.453 0.989 3.319 12.478 0.431 15.207 18.587 0.270 -- 0.013 -- 
 
   
1063 0 0.1 0.0 0.256 0.699 49.647 1.097 4.008 11.737 0.337 15.313 17.795 0.293 -- 0.211 -- 
 
   
1122 0 -0.6 0.0 0.302 0.664 53.378 0.386 1.096 19.900 0.655 22.044 4.007 0.061 -- 0.034 -- 
 
   
1067 0 0.1 0.0 0.297 0.667 50.457 0.973 2.903 13.861 0.427 15.595 15.608 0.267 -- -- -- 
 
   
1065 0 0.0 0.0 0.292 0.672 50.199 0.938 2.988 13.637 0.396 15.648 15.136 0.237 -- 0.011 -- 
 
CM-169a 2 Basalt 
      
56.087 1.445 15.546 9.681 0.497 2.672 6.800 3.764 1.010 -- 0.338 1.989 
   
1075 0 0.0 0.0 0.219 0.692 50.748 0.786 3.096 11.768 0.334 14.858 19.195 0.295 -- 0.101 -- 
 
   
1081 0 -0.3 0.0 0.239 0.673 52.793 0.563 1.947 15.425 0.483 17.786 13.362 0.227 -- 0.098 -- 
 
   
1074 0 -0.2 0.0 0.264 0.651 51.223 0.620 2.048 15.323 0.433 16.019 14.619 0.202 -- 0.028 -- 
 
   
1087 0 0.1 0.0 0.224 0.687 51.089 0.832 3.038 12.433 0.342 15.293 17.872 0.352 -- 0.088 -- 
 
   
1080 0 0.1 0.0 0.214 0.697 50.487 0.799 3.543 11.607 0.302 14.947 19.264 0.337 -- 0.162 -- 
 
   
1059 0 -0.3 0.0 0.240 0.672 52.311 0.626 2.250 13.637 0.408 15.696 17.636 0.304 -- 0.040 -- 
 
   
1055 0 -0.5 0.0 0.244 0.669 51.754 0.633 2.162 14.608 0.408 16.550 15.382 0.278 -- 0.008 -- 
 
   
1085 0 0.0 0.0 0.248 0.665 50.880 0.680 2.137 13.574 0.402 15.108 16.264 0.288 -- 0.002 -- 
 
   
1033 0 -0.7 0.0 0.255 0.658 48.771 0.895 2.799 13.810 0.442 14.933 16.215 0.340 -- 0.090 -- 
 
   
1049 0 -0.6 0.0 0.316 0.609 51.478 0.591 1.433 17.430 0.505 15.222 13.749 0.217 -- 0.041 -- 
 
   
1079 0 -0.1 0.0 0.321 0.605 51.448 0.688 1.516 16.542 0.463 14.230 15.102 0.220 -- -- -- 
 
   
1092 0 -0.3 0.0 0.272 0.644 52.284 0.442 1.218 16.515 0.475 16.784 10.560 0.132 -- 0.010 -- 
 
   
1063 0 -0.2 0.0 0.251 0.662 50.230 0.945 2.977 13.166 0.330 14.465 18.360 0.325 -- 0.085 -- 
 
   
1078 0 0.0 0.0 0.263 0.651 50.481 0.867 2.540 13.412 0.389 14.062 17.609 0.282 -- 0.060 -- 
 
CM-187 2 Basalt 
      
55.639 1.386 16.140 9.412 0.311 2.731 6.850 3.616 1.284 -- 0.394 2.071 
   
1063 0 -0.2 0.0 0.307 0.628 51.778 0.704 1.745 15.443 0.509 14.601 16.194 0.427 -- -- -- 
 
   
1031 0 -0.6 0.0 0.311 0.625 51.590 0.695 1.527 14.686 0.486 13.705 18.039 0.314 -- 0.006 -- 
 
   
1014 0 -0.8 0.0 0.309 0.626 51.852 0.452 0.954 14.927 0.618 14.012 17.087 0.374 -- 0.018 -- 
 
   




And.       
62.005 1.020 14.416 6.217 0.432 1.512 5.586 4.031 1.702 -- 0.553 2.403 
   
1129 0 -0.2 0.0 0.254 0.631 63.832 0.523 1.302 11.619 0.418 11.136 12.360 0.229 -- 0.067 -- 
 
   
1021 0 -0.4 0.0 0.256 0.629 51.826 0.664 1.634 15.216 0.641 14.465 16.375 0.337 -- 0.021 -- 
 
   
1157 0 0.9 0.0 0.265 0.621 55.081 0.575 7.463 12.027 0.472 11.044 13.564 1.747 -- -- -- 
 
   
1033 0 -0.2 0.0 0.256 0.629 51.778 0.717 1.733 14.602 0.535 13.898 17.283 0.300 -- -- -- 
 
   
1087 0 0.4 0.0 0.258 0.627 53.677 0.583 2.858 13.633 0.533 12.863 15.761 0.871 -- -- -- 
 
   
1059 0 0.1 0.0 0.256 0.629 51.896 0.672 2.384 14.561 0.573 13.831 16.935 0.614 -- 0.016 -- 
 
   




And.       






   
1011 0 -0.9 0.0 0.230 0.669 50.368 0.967 2.768 12.907 0.506 14.663 18.721 0.357 -- -- -- 
 
   
1042 0 -0.6 0.0 0.279 0.625 49.992 0.992 2.544 15.598 0.610 14.605 15.682 0.318 -- -- -- 
 
   
1062 0 -0.3 0.0 0.253 0.648 51.972 0.705 2.051 15.107 0.542 15.604 15.776 0.290 -- 0.007 -- 
 
CM-154 2 Andesite 
      
62.460 1.000 15.910 5.759 0.210 1.380 4.240 5.010 1.470 -- 0.310 1.580 
   
922 22 -0.9 3.0 0.219 0.661 50.761 0.534 1.567 12.742 0.727 13.966 18.756 0.355 0.008 0.007 -- 
 
M3-07-08 3 Basalt 
      
48.360 1.074 18.940 9.862 0.177 4.070 10.300 2.840 0.520 -- 0.190 1.190 
   
1127 4 0.0 0.5 0.325 0.693 51.045 0.802 3.202 12.054 0.290 15.296 17.218 0.248 -- 0.281 -- 
 
M3-08-08 3 Basalt 
      
52.225 1.193 17.062 11.498 0.264 3.367 7.634 2.969 0.672 -- 0.237 2.629 
   
1023 20 -0.8 2.7 0.271 0.658 51.462 0.661 1.843 13.598 0.397 14.671 18.291 0.324 -- -- -- 
 
   
1100 5 0.0 0.6 0.297 0.638 50.724 0.826 2.863 15.688 0.448 15.481 15.328 0.322 -- 0.004 -- 
 
   
1098 5 0.0 0.6 0.282 0.649 50.876 0.750 2.865 14.901 0.429 15.449 15.577 0.208 -- 0.102 -- 
 
   
1098 4 0.1 0.5 0.261 0.666 50.882 0.639 3.014 13.834 0.377 15.499 16.732 0.238 -- 0.237 -- 
 
   
1087 4 0.0 0.5 0.252 0.675 50.806 0.770 2.866 12.325 0.356 14.333 18.668 0.238 -- 0.059 -- 
 
   
1106 4 0.1 0.5 0.270 0.659 50.862 0.625 3.044 14.439 0.361 15.651 15.637 0.252 -- 0.096 -- 
 
   
1085 4 0.0 0.6 0.211 0.712 48.888 0.928 4.025 10.587 0.220 14.694 19.508 0.234 -- 0.294 -- 
 
   
1078 5 0.0 0.6 0.211 0.712 50.662 0.628 3.558 10.309 0.242 14.328 19.772 0.203 -- 0.232 -- 
 
   
1098 4 0.0 0.5 0.311 0.627 51.388 0.731 2.387 15.481 0.442 14.590 15.601 0.216 -- 0.023 -- 
 
   
1085 4 0.0 0.5 0.243 0.682 49.916 0.837 3.422 11.886 0.242 14.297 19.302 0.237 -- 0.263 -- 
 
CM-29 3 Basalt 
      
54.195 1.200 16.492 10.314 0.281 2.976 6.887 3.838 0.978 -- 0.347 2.313 
   
1058 0 -0.2 0.0 0.282 0.645 51.878 0.629 2.120 14.647 0.402 14.961 17.330 0.281 -- 0.041 -- 
 
   
1072 0 0.0 0.0 0.248 0.675 51.812 0.596 2.236 13.171 0.413 15.328 17.667 0.246 -- 0.084 -- 
 
   
1057 0 -0.2 0.0 0.270 0.656 50.183 0.671 2.547 13.476 0.357 14.410 17.974 0.297 -- 0.104 -- 
 
   
1051 0 -0.3 0.0 0.275 0.652 51.032 0.699 2.446 14.083 0.388 14.788 17.778 0.299 -- 0.031 -- 
 
   
1056 0 -0.3 0.0 0.232 0.689 52.699 0.526 1.876 13.533 0.375 16.804 16.348 0.220 -- 0.051 -- 
 
   
1084 0 0.0 0.0 0.277 0.650 51.431 0.671 2.051 15.093 0.409 15.722 14.983 0.232 -- -- -- 
 
   
1067 0 -0.1 0.0 0.312 0.622 49.994 0.864 2.977 14.814 0.384 13.703 17.946 0.280 -- 0.093 -- 
 
   
1063 0 -0.1 0.0 0.253 0.671 50.441 0.777 2.658 12.809 0.338 14.626 18.273 0.282 -- 0.137 -- 
 
   
1052 0 -0.3 0.0 0.272 0.654 51.108 0.759 2.435 13.754 0.374 14.612 18.165 0.312 -- 0.069 -- 
 
   
1068 0 0.1 0.0 0.222 0.699 48.688 0.998 5.767 9.946 0.154 12.944 21.518 0.271 -- 0.218 -- 
 
   
1083 0 0.1 0.0 0.263 0.662 51.205 0.823 2.951 13.887 0.407 15.239 16.803 0.267 -- 0.125 -- 
 
   
1042 0 -0.4 0.0 0.273 0.653 51.780 0.699 2.163 14.006 0.407 14.778 18.218 0.286 -- 0.020 -- 
 
   
1071 0 -0.1 0.0 0.238 0.683 51.786 0.626 2.271 13.160 0.365 15.937 16.954 0.209 -- 0.098 -- 
 
   
1090 0 -0.2 0.0 0.279 0.648 52.209 0.447 1.601 16.871 0.426 17.425 11.900 0.160 -- 0.010 -- 
 
   
1100 0 0.0 0.0 0.277 0.650 52.571 0.476 1.571 16.786 0.491 17.507 11.764 0.201 -- 0.052 -- 
 
CM-193 3 Basalt 
      
56.567 1.498 15.884 8.903 0.348 2.595 6.704 3.617 1.426 -- 0.367 1.931 
   





   
1062 0 -0.3 0.0 0.248 0.677 52.173 0.748 2.194 13.969 0.435 16.402 16.132 0.231 -- 0.022 -- 
 
   
1073 0 0.1 0.0 0.237 0.686 51.990 0.633 2.042 11.885 0.346 14.597 18.819 0.307 -- 0.023 -- 
 
   
1070 0 -0.1 0.0 0.237 0.686 52.121 0.617 2.007 12.750 0.352 15.654 17.521 0.244 -- 0.057 -- 
 
   
1081 0 -0.1 0.0 0.276 0.653 52.218 0.577 1.736 14.620 0.443 15.433 15.014 0.232 -- 0.027 -- 
 
   
1082 0 -0.2 0.0 0.287 0.644 51.677 0.683 2.200 16.026 0.517 16.278 13.070 0.164 -- 0.055 -- 
 
   
1072 0 0.0 0.0 0.249 0.676 51.283 0.641 2.474 12.514 0.323 14.635 17.687 0.254 -- 0.116 -- 
 
   
1074 0 0.0 0.0 0.225 0.698 51.635 0.602 2.441 12.067 0.372 15.635 17.718 0.261 -- 0.124 -- 
 
   
1061 0 -0.1 0.0 0.251 0.674 52.447 0.474 1.842 12.818 0.401 14.879 18.856 0.247 -- 0.011 -- 
 
   
1068 0 0.0 0.0 0.220 0.702 51.854 0.662 2.555 11.475 0.316 15.176 19.156 0.265 -- 0.095 -- 
 
   
1065 0 -0.1 0.0 0.229 0.694 51.814 0.601 2.250 11.805 0.306 15.041 18.923 0.244 -- 0.091 -- 
 
   
1066 0 0.0 0.0 0.218 0.705 51.707 0.600 2.675 10.939 0.275 14.651 19.617 0.266 -- 0.107 -- 
 
   
1069 0 -0.1 0.0 0.271 0.658 52.094 0.614 1.727 14.186 0.476 15.282 16.516 0.271 -- -- -- 
 
   
1063 0 -0.2 0.0 0.222 0.700 52.421 0.464 1.793 12.485 0.384 16.380 16.687 0.175 -- 0.057 -- 
 
   
1071 0 -0.1 0.0 0.228 0.695 52.456 0.475 1.667 12.443 0.392 15.925 16.884 0.232 -- 0.048 -- 
 
CM-201b 3 Basalt 
      
54.804 1.583 16.410 9.967 0.496 2.940 7.651 2.371 1.172 
 
0.372 2.067 
   
1059 16 -0.7 2.0 0.293 0.642 51.172 0.605 1.765 16.110 0.442 16.198 13.830 0.180 -- 0.082 -- 
 
   
1136 2 0.4 0.3 0.320 0.622 51.864 0.675 2.467 14.731 0.346 13.583 14.963 0.458 -- 0.009 -- 
 
   
1169 3 0.5 0.3 0.308 0.631 51.848 0.535 3.443 16.686 0.448 15.993 11.542 0.471 -- 0.050 -- 
 
   
1069 17 -0.7 2.2 0.310 0.629 51.615 0.557 1.531 17.698 0.497 16.840 11.795 0.224 -- 0.021 -- 
 
   
1209 2 1.0 0.2 0.318 0.623 51.545 0.512 6.537 14.741 0.350 13.676 12.776 1.180 -- -- -- 
 
CM-210 3 Basalt 
      
52.028 1.434 16.713 10.182 0.144 4.905 9.274 2.621 0.450 -- 0.361 1.719 
   
1135 0 0.0 0.0 0.286 0.750 51.923 0.459 2.040 9.348 0.266 15.756 19.554 0.188 -- 0.139 -- 
 
   
1147 0 0.1 0.0 0.293 0.745 52.144 0.578 2.274 10.035 0.280 16.481 18.336 0.213 -- 0.183 -- 
 
   
1152 0 0.2 0.0 0.290 0.748 50.475 0.802 4.519 9.206 0.228 15.313 20.133 0.253 -- 0.440 -- 
 
   
1137 0 0.1 0.0 0.223 0.794 52.524 0.414 2.233 7.778 0.219 16.786 20.199 0.209 -- 0.311 -- 
 
   
1145 0 0.2 0.0 0.301 0.740 49.973 0.774 4.243 9.027 0.226 14.425 20.842 0.244 -- 0.366 -- 
 
M3-09-08 3 Andesite 
      
67.650 0.719 13.199 3.916 0.282 0.754 4.386 3.103 3.198 -- 0.471 2.241 
   
942 7 -0.7 1.0 0.236 0.593 51.792 0.522 1.271 15.455 0.521 12.614 18.990 0.228 -- -- -- 
 
   
937 8 -0.7 1.1 0.246 0.583 51.458 0.394 1.142 15.457 0.499 12.108 19.395 0.249 -- -- -- 
 
CM-8a 3 Dacite 
      
69.400 0.630 14.610 3.653 0.100 0.750 3.090 4.180 3.180 -- 0.120 0.260 
   
927 0 0.0 0.0 0.281 0.566 51.551 0.378 1.099 16.092 0.642 11.768 18.754 0.247 -- 0.003 -- 
 
   
887 0 -0.6 0.0 0.258 0.587 51.553 0.402 1.343 15.626 0.626 12.448 19.271 0.266 -- 0.014 -- 
 
M4-01-08 4 Basalt 
      
60.631 0.798 14.993 7.633 0.420 1.592 6.043 3.358 1.270 -- 0.430 2.690 
   
1027 16 -1.0 2.1 0.239 0.609 51.356 0.515 1.549 19.792 0.591 17.302 9.332 0.192 -- 0.016 -- 
 
   
1064 3 -0.1 0.3 0.259 0.589 52.325 0.703 2.878 15.646 0.498 12.602 15.208 0.368 -- -- -- 
 
   





   
1079 4 -0.3 0.5 0.234 0.613 52.741 0.682 3.245 16.852 0.415 14.995 11.261 0.221 -- 0.054 -- 
 
   
1050 3 -0.2 0.4 0.248 0.599 49.676 0.994 3.011 15.783 0.505 13.252 16.204 0.304 -- 0.023 -- 
 
   
1081 4 -0.3 0.5 0.239 0.609 50.616 0.890 2.840 18.577 0.531 16.208 10.011 0.220 -- -- -- 
 
   
1078 4 -0.3 0.5 0.232 0.616 51.109 0.698 2.360 18.689 0.535 16.790 10.458 0.234 -- 0.042 -- 
 
CM-196 4 Basalt 
      
55.986 0.707 17.108 7.859 0.453 2.190 6.255 4.104 0.949 -- 0.585 3.658 
   
1209 2 1.1 0.1 0.326 0.604 51.301 0.460 9.522 14.015 0.363 11.986 10.707 1.651 -- 0.004 -- 
 
   
1161 2 0.8 0.2 0.325 0.605 51.010 0.427 5.532 16.676 0.392 14.314 10.166 1.036 -- 0.042 -- 
 
CM-206 4 Basalt 
      
54.873 1.400 16.462 9.608 0.431 2.883 7.003 3.426 1.223 -- 0.367 2.156 
   
1085 4 0.0 0.5 0.254 0.678 51.059 0.797 2.711 13.450 0.338 15.906 16.156 0.231 -- 0.264 -- 
 
   
1078 4 0.0 0.5 0.250 0.682 50.818 0.789 2.479 12.519 0.351 15.042 17.728 0.254 -- 0.116 -- 
 
   
1089 4 -0.1 0.6 0.264 0.670 52.676 0.426 1.506 15.351 0.374 17.447 13.277 0.180 -- 0.083 -- 
 
   
1092 4 0.0 0.5 0.321 0.625 51.718 0.658 1.944 16.648 0.443 15.545 14.055 0.214 -- 0.024 -- 
 
   
1083 4 0.0 0.5 0.284 0.653 51.690 0.667 2.026 14.403 0.373 15.201 16.151 0.233 -- 0.056 -- 
 
   
1036 11 -0.6 1.5 0.250 0.682 51.194 0.708 2.445 12.972 0.328 15.598 17.936 0.286 -- 0.115 -- 
 
   
1072 4 -0.1 0.5 0.277 0.659 51.402 0.793 2.231 13.574 0.318 14.684 17.784 0.251 -- 0.099 -- 
 
   
1094 3 0.2 0.4 0.260 0.673 50.853 0.741 3.038 13.103 0.367 15.138 16.927 0.318 -- 0.257 -- 
 
   
1089 4 0.0 0.5 0.263 0.670 52.000 0.664 2.416 14.611 0.398 16.644 14.808 0.210 -- 0.180 -- 
 
   
1067 7 -0.3 0.9 0.311 0.632 51.720 0.675 2.016 16.135 0.449 15.554 15.070 0.258 -- 0.059 -- 
 
   
1022 30 -1.1 4.0 0.277 0.659 52.308 0.458 1.548 16.302 0.495 17.667 12.746 0.174 -- -- -- 
 
   
1073 7 -0.3 0.9 0.280 0.656 51.948 0.693 1.726 15.481 0.412 16.595 13.919 0.274 -- -- -- 
 
   
1089 3 0.1 0.4 0.274 0.662 50.615 0.899 3.093 13.458 0.413 14.755 17.212 0.290 -- 0.171 -- 
 
   
1080 4 0.0 0.5 0.279 0.657 50.133 0.914 2.923 13.747 0.346 14.791 17.061 0.295 -- 0.148 -- 
 
Pigeonite 
                    
Sample Center Rock Type Mg# SiO2 TiO2 Al2O3 FeOt MnO MgO CaO Na2O K2O NiO Cr2O3 P2O5 
     
M1-05-08 1 Basalt 0.507 #### 0.600 #### 26.139 0.782 15.100 6.891 0.209 -- -- 0.022 -- 
     
CM-19 1 Basalt 0.603 #### 0.406 #### 22.157 0.888 18.867 6.556 0.097 0.006 -- -- -- 
     
   
0.630 #### 0.584 #### 20.947 0.785 20.037 5.917 0.176 0.062 -- 0.028 -- 
     
   
0.618 #### 0.464 #### 20.071 0.853 18.178 7.973 0.219 0.043 -- -- -- 
     
   
0.582 #### 0.624 #### 23.383 0.818 18.255 5.485 0.185 0.041 -- 0.016 -- 
     
   
0.605 #### 0.438 #### 22.519 0.862 19.309 5.852 0.135 0.012 0.012 0.017 -- 
     
   
0.602 #### 0.457 #### 22.512 0.878 19.063 5.785 0.132 0.018 0.016 0.027 -- 
     
   
0.606 #### 0.610 #### 21.575 0.836 18.619 6.522 0.290 0.012 0.019 0.003 -- 
     
   
0.585 #### 0.417 #### 23.750 0.992 18.790 5.081 0.143 0.004 -- -- -- 
     
   
0.617 #### 0.443 #### 21.371 0.805 19.310 6.328 0.127 -- 0.019 0.013 -- 
     
   
0.619 #### 0.607 #### 20.426 0.747 18.636 8.362 0.169 -- 0.013 -- -- 
     
   
0.620 #### 0.397 #### 22.122 0.828 20.214 5.674 0.131 0.020 -- 0.011 -- 




CM-33 1 Basalt 0.637 #### 0.409 #### 19.524 0.633 19.199 6.562 0.130 0.003 -- 0.028 -- 
     
CM-48 1 Basalt 0.648 #### 0.420 #### 20.446 0.699 21.111 5.221 0.118 0.022 0.064 0.001 -- 
     
CM-92a 1 Basalt 0.564 #### 0.429 #### 22.951 0.748 16.677 6.896 0.147 0.014 0.010 0.020 -- 




0.604 #### 0.407 #### 21.927 0.791 18.748 6.369 0.112 -- -- -- -- 
     
   
0.662 #### 0.412 #### 18.617 0.718 20.411 7.282 0.103 -- -- -- -- 
     
   
0.660 #### 0.423 #### 18.309 0.708 19.918 6.775 0.107 -- 0.009 0.018 -- 
     
   
0.617 #### 0.474 #### 20.738 0.760 18.750 7.213 0.136 -- -- -- -- 
     
   
0.579 #### 0.627 #### 20.981 0.798 16.185 9.860 0.180 -- -- 0.009 -- 
     
CM-169a 2 Basalt 0.618 #### 0.443 #### 21.461 0.632 19.489 5.725 0.112 -- -- -- -- 
     
   
0.581 #### 0.388 #### 23.424 0.627 18.202 5.707 0.147 -- -- -- -- 
     
   
0.576 #### 0.496 #### 23.346 0.686 17.777 5.740 0.115 -- -- -- -- 
     
CM-187 2 Basalt 0.580 #### 0.439 #### 23.941 0.766 18.573 5.843 0.161 -- -- -- -- 
     
   
0.588 #### 0.374 #### 23.264 0.831 18.656 5.181 0.114 -- -- -- -- 




0.584 #### 0.562 #### 20.602 0.773 16.197 8.030 0.584 -- -- -- -- 
     
   
0.584 #### 0.589 #### 22.033 0.810 17.331 6.121 0.223 -- -- 0.007 -- 
     
   
0.607 #### 0.625 #### 20.760 0.700 17.984 6.345 0.231 -- 0.007 0.021 -- 
     
   
0.593 #### 0.484 #### 19.909 0.773 16.270 9.064 0.232 -- 0.010 -- -- 
     
   
0.599 #### 0.298 #### 18.476 0.724 15.474 5.214 1.306 -- -- -- -- 
     
   
0.601 #### 0.398 #### 22.536 0.802 19.035 5.193 0.112 -- -- 0.040 -- 
     
   
0.582 #### 0.402 #### 21.814 0.795 17.011 5.370 0.646 -- -- 0.004 -- 




0.575 #### 0.457 #### 23.179 0.634 17.570 5.669 0.108 -- -- -- -- 
     
   
0.610 #### 0.585 #### 20.107 0.759 17.659 8.279 0.190 -- -- 0.019 -- 
     
   
0.612 #### 0.493 #### 21.043 0.784 18.587 7.103 0.156 -- 0.011 -- -- 
     
   
0.599 #### 0.459 #### 22.557 0.779 18.907 5.648 0.125 -- -- -- -- 
     
   
0.618 #### 0.333 #### 20.581 0.824 18.662 5.111 0.109 -- 0.062 0.035 -- 
     
CM-29 3 Basalt 0.601 #### 0.408 #### 22.511 0.659 19.017 5.321 0.329 -- 0.024 0.007 -- 
     
CM-193 3 Basalt 0.608 #### 0.310 #### 22.183 0.655 19.281 5.448 0.128 -- 0.017 0.013 -- 
     
   
0.643 #### 0.327 #### 20.025 0.595 20.230 5.853 0.098 -- 0.019 0.036 -- 
     
CM-196 4 Basalt 0.594 #### 0.402 #### 21.797 0.542 17.922 5.166 0.340 -- -- -- -- 
     
   
0.565 #### 0.360 #### 22.030 0.518 16.078 5.618 0.788 -- 0.016 -- -- 
     
   
0.583 #### 0.642 #### 19.473 0.453 15.295 5.838 0.736 -- -- 0.022 -- 
     
   
0.570 #### 1.452 #### 23.796 0.575 17.686 7.172 0.348 -- 0.011 -- -- 
     
   
0.569 #### 0.293 #### 20.294 0.492 15.038 5.149 1.118 -- 0.010 0.011 -- 





Appendix C: Plagioclase EPMA Analyses. 
   
SiO2   
   
FeO    
   
CaO    
   
Na2O   
   
Al2O3  
   
K2O    
   
MgO    
  
Total   
Comment   An Ab Or 
51.19 1.31 13.28 3.46 30.05 0.19 0.28 99.77 Line 1 CM 187 Traverse 1  0.67 0.32 0.01 
53.48 0.99 12.02 4.41 29.33 0.20 0.05 100.49 Line 2 CM 187 Traverse 1  0.59 0.39 0.01 
53.35 1.14 12.49 4.43 29.15 0.20 0.08 100.83 Line 3 CM 187 Traverse 1  0.60 0.39 0.01 
55.67 1.16 10.96 5.32 27.88 0.23 0.10 101.32 Line 4 CM 187 Traverse 1  0.53 0.46 0.01 
54.11 1.17 11.43 4.64 28.96 0.20 0.06 100.57 Line 5 CM 187 Traverse 1  0.57 0.42 0.01 
53.12 1.01 12.74 4.36 29.69 0.18 0.07 101.16 Line 6 CM 187 Traverse 1  0.61 0.38 0.01 
54.70 0.93 11.68 4.49 28.67 0.20 0.10 100.76 Line 7 CM 187 Traverse 1  0.58 0.41 0.01 
53.16 0.87 12.56 4.28 29.43 0.15 0.09 100.54 Line 8 CM 187 Traverse 1  0.61 0.38 0.01 
53.26 0.86 11.92 4.08 29.87 0.14 0.11 100.25 Line 9 CM 187 Traverse 1  0.61 0.38 0.01 
54.93 0.90 11.15 4.80 28.41 0.16 0.11 100.44 Line 10 CM 187 Traverse 1  0.56 0.43 0.01 
53.37 0.90 12.84 4.36 29.79 0.13 0.09 101.48 Line 11 CM 187 Traverse 1  0.61 0.38 0.01 
53.58 0.92 12.42 4.50 29.23 0.14 0.10 100.90 Line 12 CM 187 Traverse 1  0.60 0.39 0.01 
52.43 0.88 13.36 3.83 30.33 0.12 0.11 101.06 Line 13 CM 187 Traverse 1  0.65 0.34 0.01 
51.68 0.92 13.22 3.61 30.85 0.10 0.11 100.49 Line 14 CM 187 Traverse 1  0.67 0.33 0.01 
51.93 0.88 14.16 3.49 30.78 0.08 0.10 101.43 Line 15 CM 187 Traverse 1  0.69 0.31 0.00 
49.19 0.93 15.27 2.39 32.64 0.06 0.07 100.55 Line 16 CM 187 Traverse 1  0.78 0.22 0.00 
50.22 1.37 15.15 2.55 31.92 0.06 0.81 102.06 Line 17 CM 187 Traverse 1  0.76 0.23 0.00 
48.66 1.00 15.94 2.46 32.18 0.05 0.35 100.64 Line 18 CM 187 Traverse 1  0.78 0.22 0.00 
49.75 0.91 15.86 2.67 32.53 0.06 0.10 101.86 Line 19 CM 187 Traverse 1  0.76 0.23 0.00 
48.85 0.86 15.96 2.41 32.82 0.05 0.07 101.01 Line 20 CM 187 Traverse 1  0.78 0.21 0.00 
47.55 0.82 17.37 1.69 34.01 0.03 0.06 101.54 Line 21 CM 187 Traverse 1  0.85 0.15 0.00 
46.69 0.73 18.27 1.38 34.66 0.04 0.06 101.83 Line 22 CM 187 Traverse 1  0.88 0.12 0.00 
46.32 0.77 18.13 1.37 34.68 0.02 0.03 101.32 Line 23 CM 187 Traverse 1  0.88 0.12 0.00 
46.78 0.74 18.11 1.37 34.51 0.03 0.06 101.59 Line 24 CM 187 Traverse 1  0.88 0.12 0.00 
49.27 0.78 15.88 2.32 33.27 0.04 0.09 101.64 Line 25 CM 187 Traverse 1  0.79 0.21 0.00 
47.36 0.80 17.59 1.64 34.38 0.04 0.06 101.87 Line 26 CM 187 Traverse 1  0.85 0.14 0.00 
46.92 0.79 18.31 1.43 34.91 0.03 0.05 102.45 Line 27 CM 187 Traverse 1  0.87 0.12 0.00 




48.29 0.84 16.86 2.07 33.43 0.08 0.07 101.64 Line 29 CM 187 Traverse 1  0.81 0.18 0.00 
46.46 0.79 17.95 1.47 33.98 0.03 0.04 100.73 Line 30 CM 187 Traverse 1  0.87 0.13 0.00 
46.54 0.99 17.61 1.51 33.93 0.03 0.30 100.92 Line 31 CM 187 Traverse 1  0.86 0.13 0.00 
46.61 0.74 18.04 1.45 34.54 0.04 0.07 101.49 Line 32 CM 187 Traverse 1  0.87 0.13 0.00 
47.98 0.80 17.27 1.80 34.39 0.03 0.07 102.34 Line 33 CM 187 Traverse 1  0.84 0.16 0.00 
47.34 1.21 16.40 1.89 32.30 0.05 0.54 99.74 Line 34 CM 187 Traverse 1  0.82 0.17 0.00 
46.85 0.82 17.61 1.66 34.17 0.02 0.06 101.19 Line 35 CM 187 Traverse 1  0.85 0.15 0.00 
46.36 0.73 17.52 1.49 33.34 0.05 0.06 99.54 Line 36 CM 187 Traverse 1  0.86 0.13 0.00 
46.78 0.78 17.64 1.61 34.18 0.04 0.06 101.10 Line 37 CM 187 Traverse 1  0.86 0.14 0.00 
47.59 0.86 16.92 1.90 33.16 0.08 0.18 100.69 Line 38 CM 187 Traverse 1  0.83 0.17 0.00 
46.14 0.80 17.75 1.51 33.70 0.04 0.06 99.99 Line 39 CM 187 Traverse 1  0.86 0.13 0.00 
46.16 0.75 18.24 1.41 34.33 0.02 0.05 100.95 Line 40 CM 187 Traverse 1  0.88 0.12 0.00 
46.81 0.91 17.89 1.55 34.36 0.02 0.21 101.76 Line 41 CM 187 Traverse 1  0.86 0.14 0.00 
46.04 0.81 18.10 1.36 34.64 0.02 0.05 101.03 Line 42 CM 187 Traverse 1  0.88 0.12 0.00 
46.25 0.81 17.94 1.43 32.93 0.02 0.07 99.47 Line 43 CM 187 Traverse 1  0.87 0.13 0.00 
47.13 0.74 17.18 1.79 33.63 0.04 0.06 100.57 Line 44 CM 187 Traverse 1  0.84 0.16 0.00 
47.23 0.81 17.23 1.78 33.74 0.04 0.07 100.89 Line 45 CM 187 Traverse 1  0.84 0.16 0.00 
47.48 0.89 17.41 1.81 33.67 0.03 0.14 101.44 Line 46 CM 187 Traverse 1  0.84 0.16 0.00 
49.31 0.86 15.71 2.67 32.66 0.07 0.10 101.37 Line 47 CM 187 Traverse 1  0.76 0.23 0.00 
50.22 0.83 15.18 2.86 31.92 0.05 0.08 101.14 Line 48 CM 187 Traverse 1  0.74 0.25 0.00 
48.87 0.88 15.52 2.39 32.59 0.06 0.10 100.40 Line 49 CM 187 Traverse 1  0.78 0.22 0.00 
49.00 0.87 15.84 2.32 32.77 0.05 0.09 100.95 Line 50 CM 187 Traverse 1  0.79 0.21 0.00 
48.49 0.87 16.38 2.04 32.42 0.05 0.05 100.31 Line 53 CM 187 Traverse 1  0.81 0.18 0.00 
48.71 0.88 16.18 2.06 32.12 0.06 0.06 100.06 Line 54 CM 187 Traverse 1  0.81 0.19 0.00 
48.16 0.89 16.59 1.94 32.45 0.06 0.03 100.12 Line 55 CM 187 Traverse 1  0.82 0.17 0.00 
49.35 0.94 15.80 2.35 32.52 0.06 0.07 101.09 Line 56 CM 187 Traverse 1  0.79 0.21 0.00 
50.49 0.94 14.72 3.10 31.83 0.09 0.07 101.24 Line 57 CM 187 Traverse 1  0.72 0.27 0.01 
50.53 0.89 14.48 3.13 31.03 0.11 0.08 100.24 Line 58 CM 187 Traverse 1  0.71 0.28 0.01 
50.98 0.95 14.25 3.45 30.86 0.11 0.07 100.66 Line 59 CM 187 Traverse 1  0.69 0.30 0.01 
52.00 0.97 13.39 3.72 30.49 0.15 0.08 100.80 Line 60 CM 187 Traverse 1  0.66 0.33 0.01 
54.09 1.00 12.40 4.12 29.86 0.22 0.10 101.78 Line 61 CM 187 Traverse 1  0.62 0.37 0.01 




54.32 22.55 3.09 0.17 2.14 0.01 19.58 101.87 Line 63 CM 187 Traverse 1  0.90 0.09 0.00 
50.86 2.00 11.65 3.55 27.79 0.18 1.07 97.11 Line 64 CM 187 Traverse 1  0.64 0.35 0.01 
57.17 1.11 9.72 5.72 26.59 0.37 0.05 100.73 Line 65 CM 187 Traverse 1  0.47 0.50 0.02 
57.20 1.21 9.10 5.82 26.50 0.48 0.19 100.49 Line 66 CM 187 Traverse 1  0.45 0.52 0.03 
52.06 1.18 13.36 3.37 30.49 0.17 0.06 100.69 Line 1 CM-187 Traverse 2  0.68 0.31 0.01 
48.36 0.88 16.09 1.84 33.27 0.05 0.06 100.54 Line 2 CM-187 Traverse 2  0.83 0.17 0.00 
48.90 0.78 16.39 2.06 33.03 0.08 0.06 101.29 Line 3 CM-187 Traverse 2  0.81 0.18 0.00 
48.64 0.89 15.48 2.28 32.50 0.06 0.09 99.95 Line 4 CM-187 Traverse 2  0.79 0.21 0.00 
49.16 0.83 15.97 2.21 32.52 0.03 0.08 100.81 Line 5 CM-187 Traverse 2  0.80 0.20 0.00 
48.04 1.37 15.23 2.14 31.09 0.06 0.69 98.62 Line 6 CM-187 Traverse 2  0.79 0.20 0.00 
49.30 0.85 16.07 2.17 32.65 0.04 0.07 101.15 Line 7 CM-187 Traverse 2  0.80 0.20 0.00 
49.38 0.83 16.26 2.23 32.71 0.03 0.05 101.48 Line 8 CM-187 Traverse 2  0.80 0.20 0.00 
49.06 0.78 15.39 2.15 32.48 0.05 0.06 99.96 Line 9 CM-187 Traverse 2  0.80 0.20 0.00 
49.06 0.80 16.12 2.26 32.66 0.05 0.09 101.04 Line 10 CM-187 Traverse 2  0.80 0.20 0.00 
49.39 0.80 15.91 2.16 32.55 0.02 0.05 100.88 Line 11 CM-187 Traverse 2  0.80 0.20 0.00 
49.24 0.82 15.88 2.19 32.62 0.03 0.08 100.85 Line 12 CM-187 Traverse 2  0.80 0.20 0.00 
49.33 0.86 15.67 2.27 31.74 0.03 0.08 99.99 Line 13 CM-187 Traverse 2  0.79 0.21 0.00 
49.59 0.82 15.85 2.37 32.50 0.05 0.09 101.28 Line 14 CM-187 Traverse 2  0.78 0.21 0.00 
50.01 0.81 15.48 2.55 32.22 0.05 0.07 101.18 Line 15 CM-187 Traverse 2  0.77 0.23 0.00 
50.08 0.80 15.53 2.42 32.03 0.03 0.07 100.97 Line 16 CM-187 Traverse 2  0.78 0.22 0.00 
49.79 0.79 15.44 2.29 32.42 0.06 0.08 100.87 Line 17 CM-187 Traverse 2  0.79 0.21 0.00 
48.77 0.80 15.89 2.24 32.71 0.03 0.07 100.52 Line 18 CM-187 Traverse 2  0.79 0.20 0.00 
49.65 0.80 15.55 2.21 31.70 0.05 0.07 100.02 Line 19 CM-187 Traverse 2  0.79 0.20 0.00 
49.01 0.79 15.93 2.26 32.58 0.03 0.08 100.67 Line 20 CM-187 Traverse 2  0.79 0.20 0.00 
49.24 0.79 16.02 2.30 32.58 0.04 0.06 101.03 Line 21 CM-187 Traverse 2  0.79 0.21 0.00 
49.37 0.79 15.60 2.35 32.16 0.05 0.07 100.40 Line 22 CM-187 Traverse 2  0.78 0.21 0.00 
49.40 0.76 15.22 2.34 32.18 0.04 0.07 100.02 Line 23 CM-187 Traverse 2  0.78 0.22 0.00 
49.82 0.79 15.41 2.42 32.36 0.05 0.08 100.94 Line 24 CM-187 Traverse 2  0.78 0.22 0.00 
49.84 0.77 15.55 2.43 31.95 0.07 0.07 100.68 Line 25 CM-187 Traverse 2  0.78 0.22 0.00 
49.83 0.71 15.43 2.37 32.17 0.04 0.07 100.62 Line 26 CM-187 Traverse 2  0.78 0.22 0.00 
49.63 0.81 15.56 2.39 31.52 0.06 0.05 100.01 Line 27 CM-187 Traverse 2  0.78 0.22 0.00 




57.97 1.11 9.25 5.83 26.32 0.21 0.11 100.78 Line 29 CM-187 Traverse 2  0.46 0.53 0.01 
49.94 0.87 15.52 2.64 32.32 0.06 0.05 101.39 Line 30 CM-187 Traverse 2  0.76 0.23 0.00 
49.54 0.84 15.29 2.52 32.32 0.06 0.05 100.62 Line 31 CM-187 Traverse 2  0.77 0.23 0.00 
48.91 0.80 15.59 2.44 32.48 0.05 0.05 100.33 Line 32 CM-187 Traverse 2  0.78 0.22 0.00 
48.93 0.81 16.01 2.42 32.48 0.06 0.06 100.78 Line 33 CM-187 Traverse 2  0.78 0.21 0.00 
49.03 0.87 16.25 2.38 32.72 0.04 0.07 101.37 Line 34 CM-187 Traverse 2  0.79 0.21 0.00 
48.26 0.79 16.00 2.27 32.90 0.04 0.08 100.34 Line 35 CM-187 Traverse 2  0.79 0.20 0.00 
47.28 0.81 15.79 2.26 32.94 0.05 0.05 99.18 Line 36 CM-187 Traverse 2  0.79 0.21 0.00 
49.15 0.81 16.07 2.31 32.49 0.05 0.06 100.94 Line 37 CM-187 Traverse 2  0.79 0.21 0.00 
48.73 1.01 16.03 2.30 32.31 0.04 0.27 100.70 Line 38 CM-187 Traverse 2  0.79 0.21 0.00 
48.60 0.79 15.81 2.38 32.21 0.03 0.10 99.91 Line 39 CM-187 Traverse 2  0.78 0.21 0.00 
50.59 1.13 13.39 3.43 29.65 0.09 0.29 98.57 Line 40 CM-187 Traverse 2  0.68 0.32 0.01 
47.98 1.14 15.52 2.28 31.39 0.04 0.29 98.65 Line 41 CM-187 Traverse 2  0.79 0.21 0.00 
48.62 0.90 16.01 2.22 31.87 0.04 0.15 99.80 Line 42 CM-187 Traverse 2  0.80 0.20 0.00 
48.21 0.84 15.63 2.24 32.88 0.03 0.07 99.91 Line 43 CM-187 Traverse 2  0.79 0.21 0.00 
48.83 0.80 16.09 2.30 32.31 0.02 0.06 100.41 Line 44 CM-187 Traverse 2  0.79 0.21 0.00 
49.17 1.56 15.24 2.20 31.53 0.05 0.89 100.65 Line 45 CM-187 Traverse 2  0.79 0.21 0.00 
47.68 2.73 13.36 2.05 29.06 0.04 1.69 96.60 Line 46 CM-187 Traverse 2  0.78 0.22 0.00 
48.73 0.87 16.52 2.08 32.46 0.06 0.06 100.79 Line 47 CM-187 Traverse 2  0.81 0.19 0.00 
49.24 1.71 15.26 1.96 31.40 0.06 1.07 100.69 Line 48 CM-187 Traverse 2  0.81 0.19 0.00 
48.23 0.88 16.27 2.08 32.88 0.07 0.04 100.44 Line 49 CM-187 Traverse 2  0.81 0.19 0.00 
46.90 0.94 17.51 1.56 33.94 0.04 0.06 100.96 Line 50 CM-187 Traverse 2  0.86 0.14 0.00 
56.86 1.18 10.02 5.32 27.01 0.39 0.06 100.85 Line 51 CM-187 Traverse 2  0.50 0.48 0.02 
77.35 4.16 4.62 0.22 1.65 0.41 3.20 91.61 Line 52 CM-187 Traverse 2  0.84 0.07 0.09 
55.33 11.17 6.36 3.46 17.79 0.24 5.78 100.14 Line 53 CM-187 Traverse 2  0.49 0.49 0.02 
55.58 1.29 10.44 4.67 27.49 0.37 0.05 99.88 Line 54 CM-187 Traverse 2  0.54 0.44 0.02 
49.86 1.09 15.07 2.45 31.42 0.14 0.09 100.11 Line 55 CM-187 Traverse 2  0.77 0.23 0.01 
47.20 0.88 17.22 1.62 33.99 0.06 0.04 101.02 Line 56 CM-187 Traverse 2  0.85 0.15 0.00 
48.25 0.78 16.87 1.81 33.10 0.04 0.03 100.88 Line 57 CM-187 Traverse 2  0.84 0.16 0.00 
47.95 0.78 16.87 1.86 33.41 0.05 0.06 100.98 Line 58 CM-187 Traverse 2  0.83 0.17 0.00 
48.92 0.78 16.24 2.07 32.92 0.04 0.07 101.03 Line 59 CM-187 Traverse 2  0.81 0.19 0.00 




49.23 0.85 15.84 2.30 32.42 0.03 0.07 100.75 Line 61 CM-187 Traverse 2  0.79 0.21 0.00 
49.41 0.80 15.68 2.22 32.40 0.03 0.07 100.61 Line 62 CM-187 Traverse 2  0.79 0.20 0.00 
49.23 0.76 15.95 2.18 32.41 0.04 0.07 100.63 Line 63 CM-187 Traverse 2  0.80 0.20 0.00 
49.19 0.80 15.64 2.32 32.39 0.02 0.08 100.45 Line 64 CM-187 Traverse 2  0.79 0.21 0.00 
49.31 0.76 15.71 2.30 32.30 0.03 0.07 100.49 Line 65 CM-187 Traverse 2  0.79 0.21 0.00 
49.37 0.77 15.51 2.28 32.33 0.05 0.09 100.41 Line 66 CM-187 Traverse 2  0.79 0.21 0.00 
49.41 0.79 15.85 2.35 32.44 0.03 0.08 100.95 Line 67 CM-187 Traverse 2  0.79 0.21 0.00 
49.34 0.76 15.97 2.21 31.98 0.05 0.08 100.39 Line 68 CM-187 Traverse 2  0.80 0.20 0.00 
49.25 0.79 15.97 2.16 32.54 0.04 0.08 100.83 Line 69 CM-187 Traverse 2  0.80 0.20 0.00 
49.13 0.76 16.36 2.09 32.88 0.03 0.08 101.34 Line 70 CM-187 Traverse 2  0.81 0.19 0.00 
49.18 0.76 16.15 2.14 32.83 0.05 0.08 101.18 Line 71 CM-187 Traverse 2  0.80 0.19 0.00 
49.11 0.80 16.15 2.06 32.43 0.05 0.08 100.68 Line 72 CM-187 Traverse 2  0.81 0.19 0.00 
48.99 0.76 16.24 1.92 32.73 0.01 0.08 100.72 Line 73 CM-187 Traverse 2  0.82 0.18 0.00 
49.14 0.79 16.25 2.02 32.87 0.05 0.05 101.18 Line 74 CM-187 Traverse 2  0.81 0.18 0.00 
48.92 0.82 16.24 2.12 33.03 0.04 0.07 101.26 Line 75 CM-187 Traverse 2  0.81 0.19 0.00 
48.94 0.80 16.16 2.07 32.87 0.06 0.06 100.96 Line 76 CM-187 Traverse 2  0.81 0.19 0.00 
48.47 0.82 16.99 1.76 33.40 0.03 0.06 101.53 Line 77 CM-187 Traverse 2  0.84 0.16 0.00 
48.07 0.83 16.87 1.73 33.39 0.05 0.02 100.97 Line 78 CM-187 Traverse 2  0.84 0.16 0.00 
50.53 1.02 14.98 3.07 31.44 0.15 0.05 101.26 Line 1 CM-187 Traverse 3  0.72 0.27 0.01 
53.31 1.14 12.59 4.31 29.34 0.21 0.09 100.99 Line 2 CM-187 Traverse 3  0.61 0.38 0.01 
52.49 1.00 13.42 3.86 30.42 0.16 0.07 101.41 Line 3 CM-187 Traverse 3  0.65 0.34 0.01 
51.53 1.09 13.80 3.66 30.73 0.13 0.08 101.01 Line 4 CM-187 Traverse 3  0.67 0.32 0.01 
52.63 1.13 13.09 3.58 29.96 0.15 0.06 100.60 Line 5 CM-187 Traverse 3  0.66 0.33 0.01 
53.63 1.05 12.29 4.44 29.21 0.18 0.07 100.87 Line 6 CM-187 Traverse 3  0.60 0.39 0.01 
52.87 1.07 12.76 3.81 29.08 0.15 0.11 99.85 Line 7 CM-187 Traverse 3  0.64 0.35 0.01 
53.74 0.96 12.14 4.45 28.72 0.17 0.09 100.28 Line 8 CM-187 Traverse 3  0.60 0.40 0.01 
55.52 0.93 10.93 5.20 28.00 0.22 0.09 100.89 Line 9 CM-187 Traverse 3  0.53 0.46 0.01 
54.32 0.97 11.74 4.77 28.54 0.19 0.09 100.62 Line 10 CM-187 Traverse 3  0.57 0.42 0.01 
53.86 0.89 12.36 4.38 29.22 0.18 0.12 101.02 Line 11 CM-187 Traverse 3  0.60 0.39 0.01 
54.14 0.94 11.96 4.63 28.75 0.17 0.09 100.69 Line 12 CM-187 Traverse 3  0.58 0.41 0.01 
55.65 0.88 10.57 5.31 27.83 0.25 0.10 100.60 Line 13 CM-187 Traverse 3  0.52 0.47 0.01 




55.20 0.89 11.09 4.92 28.19 0.22 0.11 100.62 Line 15 CM-187 Traverse 3  0.55 0.44 0.01 
54.47 1.29 10.39 5.00 27.30 0.22 0.52 99.19 Line 16 CM-187 Traverse 3  0.53 0.46 0.01 
55.11 0.93 11.19 5.02 28.36 0.21 0.11 100.94 Line 17 CM-187 Traverse 3  0.55 0.44 0.01 
55.53 0.90 10.57 5.49 27.17 0.22 0.12 100.00 Line 18 CM-187 Traverse 3  0.51 0.48 0.01 
55.32 0.86 11.15 5.05 27.85 0.21 0.11 100.55 Line 19 CM-187 Traverse 3  0.54 0.44 0.01 
55.01 0.93 11.29 5.01 28.56 0.21 0.12 101.13 Line 20 CM-187 Traverse 3  0.55 0.44 0.01 
55.03 1.45 11.17 4.94 27.49 0.21 0.26 100.55 Line 21 CM-187 Traverse 3  0.55 0.44 0.01 
53.98 3.29 10.94 4.82 25.76 0.21 0.90 99.89 Line 22 CM-187 Traverse 3  0.55 0.44 0.01 
54.55 0.99 11.38 4.91 28.10 0.17 0.10 100.19 Line 23 CM-187 Traverse 3  0.56 0.43 0.01 
57.03 0.96 10.74 4.60 26.21 0.17 0.11 99.82 Line 24 CM-187 Traverse 3  0.56 0.43 0.01 
54.12 0.88 12.00 4.43 28.71 0.19 0.09 100.41 Line 25 CM-187 Traverse 3  0.59 0.40 0.01 
53.12 0.86 11.95 4.60 28.63 0.19 0.09 99.44 Line 26 CM-187 Traverse 3  0.58 0.41 0.01 
53.10 0.89 11.87 4.61 28.90 0.16 0.11 99.64 Line 27 CM-187 Traverse 3  0.58 0.41 0.01 
54.23 0.87 11.68 4.81 28.56 0.19 0.10 100.44 Line 28 CM-187 Traverse 3  0.57 0.42 0.01 
54.84 0.86 11.54 4.80 28.52 0.21 0.09 100.86 Line 29 CM-187 Traverse 3  0.56 0.42 0.01 
54.45 0.87 11.88 4.62 28.82 0.19 0.10 100.93 Line 30 CM-187 Traverse 3  0.58 0.41 0.01 
53.55 0.97 12.47 4.04 28.89 0.17 0.08 100.18 Line 31 CM-187 Traverse 3  0.62 0.37 0.01 
54.58 0.94 11.49 4.46 28.72 0.18 0.08 100.43 Line 32 CM-187 Traverse 3  0.58 0.41 0.01 
54.56 0.91 11.03 5.19 28.22 0.19 0.09 100.20 Line 33 CM-187 Traverse 3  0.53 0.46 0.01 
52.71 1.82 10.57 3.87 26.71 0.18 1.00 96.86 Line 34 CM-187 Traverse 3  0.59 0.39 0.01 
54.02 0.95 11.58 4.72 28.48 0.19 0.24 100.17 Line 35 CM-187 Traverse 3  0.57 0.42 0.01 
54.47 1.34 10.22 5.78 27.18 0.25 0.78 100.02 Line 36 CM-187 Traverse 3  0.49 0.50 0.01 
45.29 6.41 4.61 2.02 16.44 0.15 6.80 81.72 Line 37 CM-187 Traverse 3  0.55 0.43 0.02 
54.50 1.03 11.35 4.54 28.82 0.20 0.22 100.66 Line 38 CM-187 Traverse 3  0.57 0.41 0.01 
54.56 1.38 11.36 4.70 28.24 0.18 0.73 101.16 Line 39 CM-187 Traverse 3  0.57 0.42 0.01 
55.92 1.23 10.89 5.25 28.01 0.24 0.11 101.65 Line 40 CM-187 Traverse 3  0.53 0.46 0.01 
55.06 3.01 9.11 4.46 25.05 0.17 2.68 99.54 Line 41 CM-187 Traverse 3  0.52 0.46 0.01 
52.98 1.01 12.86 4.08 29.99 0.20 0.08 101.20 Line 42 CM-187 Traverse 3  0.63 0.36 0.01 
51.80 10.66 8.45 1.84 18.59 0.07 8.82 100.23 Line 43 CM-187 Traverse 3  0.71 0.28 0.01 
52.87 15.13 4.98 1.92 10.33 0.08 12.71 98.02 Line 44 CM-187 Traverse 3  0.58 0.41 0.01 
51.88 1.06 13.19 3.91 30.38 0.16 0.07 100.64 Line 45 CM-187 Traverse 3  0.64 0.35 0.01 




50.76 1.10 14.25 3.30 31.07 0.14 0.04 100.66 Line 1 CM-187 Traverse 4  0.70 0.29 0.01 
48.70 1.10 15.73 2.40 31.85 0.09 0.04 99.92 Line 2 CM-187 Traverse 4  0.78 0.22 0.01 
50.23 1.31 14.08 2.86 30.13 0.12 0.33 99.05 Line 3 CM-187 Traverse 4  0.73 0.27 0.01 
50.22 1.13 15.02 2.80 31.34 0.13 0.09 100.73 Line 4 CM-187 Traverse 4  0.74 0.25 0.01 
50.31 1.12 15.08 2.72 31.94 0.11 0.06 101.35 Line 5 CM-187 Traverse 4  0.75 0.24 0.01 
50.12 1.08 14.86 2.73 31.22 0.09 0.04 100.15 Line 6 CM-187 Traverse 4  0.75 0.25 0.01 
50.22 1.22 14.87 2.77 31.77 0.11 0.03 100.99 Line 7 CM-187 Traverse 4  0.74 0.25 0.01 
49.92 1.43 15.09 2.54 31.52 0.13 0.08 100.70 Line 8 CM-187 Traverse 4  0.76 0.23 0.01 
49.79 1.11 14.88 2.84 30.83 0.12 0.05 99.63 Line 9 CM-187 Traverse 4  0.74 0.25 0.01 
50.86 1.29 13.85 3.05 30.44 0.16 0.26 99.91 Line 10 CM-187 Traverse 4  0.71 0.28 0.01 
51.26 1.09 14.50 3.31 31.08 0.17 0.07 101.47 Line 11 CM-187 Traverse 4  0.70 0.29 0.01 
50.84 1.05 14.66 3.07 31.39 0.13 0.05 101.18 Line 12 CM-187 Traverse 4  0.72 0.27 0.01 
48.94 1.14 16.17 2.26 32.71 0.09 0.03 101.35 Line 13 CM-187 Traverse 4  0.79 0.20 0.01 
49.03 1.18 16.00 2.25 32.59 0.09 0.03 101.16 Line 14 CM-187 Traverse 4  0.79 0.20 0.01 
48.99 1.18 15.76 2.31 32.54 0.08 0.05 100.90 Line 15 CM-187 Traverse 4  0.79 0.21 0.00 
51.08 1.71 12.94 2.84 30.48 0.15 0.64 99.85 Line 16 CM-187 Traverse 4  0.71 0.28 0.01 
49.36 2.08 13.33 2.92 29.13 0.13 0.91 97.86 Line 17 CM-187 Traverse 4  0.71 0.28 0.01 
49.34 2.32 13.73 2.63 29.27 0.12 1.17 98.57 Line 18 CM-187 Traverse 4  0.74 0.26 0.01 
47.23 3.28 12.73 2.01 27.06 0.12 1.94 94.37 Line 19 CM-187 Traverse 4  0.77 0.22 0.01 
48.00 1.23 14.69 2.61 31.65 0.12 0.16 98.45 Line 20 CM-187 Traverse 4  0.75 0.24 0.01 
49.83 1.10 15.33 2.61 31.62 0.11 0.06 100.66 Line 21 CM-187 Traverse 4  0.76 0.23 0.01 
49.20 1.14 15.66 2.36 32.08 0.12 0.05 100.61 Line 22 CM-187 Traverse 4  0.78 0.21 0.01 
49.04 1.69 14.97 2.41 30.55 0.13 0.64 99.43 Line 23 CM-187 Traverse 4  0.77 0.22 0.01 
49.45 1.08 15.79 2.37 32.47 0.11 0.04 101.32 Line 24 CM-187 Traverse 4  0.78 0.21 0.01 
49.12 1.18 15.55 2.23 32.34 0.11 0.04 100.56 Line 25 CM-187 Traverse 4  0.79 0.20 0.01 
55.45 1.06 9.69 5.32 27.24 0.56 0.13 99.44 Line 26 CM-187 Traverse 4  0.48 0.48 0.03 
54.26 1.15 12.20 4.83 29.41 0.27 0.02 102.14 Line 27 CM-187 Traverse 4  0.57 0.41 0.01 
49.39 1.17 15.74 2.53 32.20 0.09 0.03 101.15 Line 28 CM-187 Traverse 4  0.77 0.22 0.00 
50.75 1.12 14.62 3.15 31.59 0.15 0.05 101.42 Line 29 CM-187 Traverse 4  0.71 0.28 0.01 
51.01 1.03 14.17 3.12 31.20 0.16 0.05 100.76 Line 30 CM-187 Traverse 4  0.71 0.28 0.01 
50.35 1.07 14.74 2.86 31.26 0.14 0.03 100.45 Line 31 CM-187 Traverse 4  0.73 0.26 0.01 




49.08 1.14 15.99 2.10 32.76 0.10 0.04 101.22 Line 33 CM-187 Traverse 4  0.80 0.19 0.01 
49.20 1.17 15.96 2.32 32.64 0.10 0.03 101.42 Line 34 CM-187 Traverse 4  0.79 0.21 0.01 
49.24 1.20 15.87 2.35 32.24 0.11 0.03 101.04 Line 35 CM-187 Traverse 4  0.78 0.21 0.01 
47.95 1.77 15.37 2.20 31.12 0.08 0.62 99.11 Line 36 CM-187 Traverse 4  0.79 0.20 0.01 
48.38 2.67 14.49 2.01 30.64 0.10 1.20 99.50 Line 37 CM-187 Traverse 4  0.79 0.20 0.01 
48.99 1.07 16.05 2.14 32.96 0.10 0.04 101.36 Line 38 CM-187 Traverse 4  0.80 0.19 0.01 
48.82 1.32 15.68 2.13 32.39 0.10 0.24 100.68 Line 39 CM-187 Traverse 4  0.80 0.20 0.01 
48.66 1.20 16.37 2.10 32.74 0.08 0.03 101.18 Line 40 CM-187 Traverse 4  0.81 0.19 0.00 
48.95 1.26 16.12 2.19 32.79 0.09 0.04 101.44 Line 41 CM-187 Traverse 4  0.80 0.20 0.01 
50.65 1.56 14.69 2.67 31.08 0.15 0.38 101.18 Line 42 CM-187 Traverse 4  0.75 0.25 0.01 
49.45 1.40 13.28 2.86 28.72 0.20 0.26 96.17 Line 43 CM-187 Traverse 4  0.71 0.28 0.01 
50.70 1.26 13.17 2.98 31.23 0.17 0.17 99.68 Line 44 CM-187 Traverse 4  0.70 0.29 0.01 
50.19 1.01 14.60 2.93 31.47 0.18 0.04 100.41 Line 45 CM-187 Traverse 4  0.73 0.26 0.01 
48.66 0.90 16.03 2.16 32.76 0.10 0.03 100.63 Line 1 CM-187 Traverse 5  0.80 0.19 0.01 
45.92 0.77 18.32 1.11 34.83 0.05 0.03 101.04 Line 2 CM-187 Traverse 5  0.90 0.10 0.00 
46.27 0.70 17.71 1.20 34.88 0.03 0.07 100.85 Line 3 CM-187 Traverse 5  0.89 0.11 0.00 
45.99 0.68 18.68 1.16 35.05 0.02 0.04 101.62 Line 4 CM-187 Traverse 5  0.90 0.10 0.00 
45.69 0.71 18.58 1.14 35.07 0.01 0.05 101.27 Line 5 CM-187 Traverse 5  0.90 0.10 0.00 
46.15 0.66 17.94 1.25 34.56 0.04 0.04 100.64 Line 6 CM-187 Traverse 5  0.89 0.11 0.00 
46.57 0.62 17.08 1.37 34.55 0.02 0.05 100.27 Line 7 CM-187 Traverse 5  0.87 0.13 0.00 
46.75 0.68 17.97 1.40 34.52 0.02 0.06 101.40 Line 8 CM-187 Traverse 5  0.88 0.12 0.00 
46.61 0.72 18.00 1.27 34.48 0.01 0.07 101.15 Line 9 CM-187 Traverse 5  0.89 0.11 0.00 
45.80 0.68 18.58 1.17 33.90 0.02 0.07 100.21 Line 10 CM-187 Traverse 5  0.90 0.10 0.00 
46.26 0.65 18.22 1.12 34.52 0.01 0.06 100.84 Line 11 CM-187 Traverse 5  0.90 0.10 0.00 
44.40 2.40 16.45 1.04 31.32 0.01 1.86 97.48 Line 12 CM-187 Traverse 5  0.90 0.10 0.00 
46.57 0.77 17.91 1.35 33.83 0.02 0.08 100.54 Line 13 CM-187 Traverse 5  0.88 0.12 0.00 
48.15 0.75 16.65 1.92 33.28 0.05 0.08 100.88 Line 14 CM-187 Traverse 5  0.83 0.17 0.00 
47.76 1.59 15.62 1.86 31.67 0.05 0.83 99.37 Line 15 CM-187 Traverse 5  0.82 0.18 0.00 
50.64 1.13 14.50 3.17 30.90 0.08 0.28 100.71 Line 16 CM-187 Traverse 5  0.71 0.28 0.00 
53.87 1.23 11.20 4.77 27.91 0.18 0.14 99.31 Line 17 CM-187 Traverse 5  0.56 0.43 0.01 
55.07 1.30 11.18 4.82 27.95 0.18 0.16 100.65 Line 18 CM-187 Traverse 5  0.56 0.43 0.01 




47.84 1.33 17.09 1.75 33.24 0.06 0.45 101.76 Line 20 CM-187 Traverse 5  0.84 0.16 0.00 
47.15 0.73 17.77 1.49 34.42 0.02 0.05 101.63 Line 21 CM-187 Traverse 5  0.87 0.13 0.00 
47.33 0.64 17.08 1.91 33.62 0.03 0.06 100.66 Line 22 CM-187 Traverse 5  0.83 0.17 0.00 
47.26 0.74 17.32 1.68 33.98 0.04 0.06 101.07 Line 23 CM-187 Traverse 5  0.85 0.15 0.00 
47.00 0.63 17.16 1.74 33.65 0.03 0.06 100.27 Line 24 CM-187 Traverse 5  0.84 0.15 0.00 
47.83 0.76 16.76 1.84 33.69 0.04 0.06 100.98 Line 25 CM-187 Traverse 5  0.83 0.17 0.00 
47.95 0.75 16.37 2.12 33.09 0.04 0.08 100.40 Line 26 CM-187 Traverse 5  0.81 0.19 0.00 
47.90 0.73 16.95 1.95 33.57 0.02 0.07 101.19 Line 27 CM-187 Traverse 5  0.83 0.17 0.00 
46.78 0.71 17.92 1.50 33.73 0.03 0.05 100.71 Line 28 CM-187 Traverse 5  0.87 0.13 0.00 
47.39 0.75 16.48 1.98 33.18 0.05 0.09 99.92 Line 29 CM-187 Traverse 5  0.82 0.18 0.00 
46.46 0.76 17.89 1.39 34.37 0.03 0.04 100.92 Line 30 CM-187 Traverse 5  0.88 0.12 0.00 
46.40 0.75 17.90 1.43 34.24 0.04 0.05 100.81 Line 31 CM-187 Traverse 5  0.87 0.13 0.00 
55.39 2.21 11.66 3.58 28.40 0.15 1.12 102.51 Line 32 CM-187 Traverse 5  0.64 0.35 0.01 
56.14 2.64 10.01 4.00 26.59 0.16 1.51 101.05 Line 33 CM-187 Traverse 5  0.57 0.42 0.01 
47.07 0.83 17.56 1.72 33.63 0.04 0.05 100.90 Line 34 CM-187 Traverse 5  0.85 0.15 0.00 
46.93 0.86 17.22 1.82 33.65 0.04 0.05 100.57 Line 35 CM-187 Traverse 5  0.84 0.16 0.00 
47.56 1.01 17.34 1.92 33.68 0.02 0.03 101.56 Line 36 CM-187 Traverse 5  0.83 0.17 0.00 
46.37 0.83 17.96 1.48 33.16 0.02 0.03 99.85 Line 37 CM-187 Traverse 5  0.87 0.13 0.00 
46.95 0.75 17.75 1.56 34.04 0.02 0.06 101.12 Line 38 CM-187 Traverse 5  0.86 0.14 0.00 
46.88 0.80 17.72 1.53 34.04 0.02 0.06 101.05 Line 39 CM-187 Traverse 5  0.86 0.13 0.00 
44.64 0.75 17.73 1.68 33.96 0.03 0.07 98.85 Line 40 CM-187 Traverse 5  0.85 0.15 0.00 
47.43 0.76 16.88 1.76 33.80 0.02 0.07 100.72 Line 41 CM-187 Traverse 5  0.84 0.16 0.00 
46.42 0.75 17.79 1.54 34.24 0.03 0.06 100.82 Line 42 CM-187 Traverse 5  0.86 0.14 0.00 
46.02 0.74 18.03 1.22 34.44 0.01 0.06 100.52 Line 43 CM-187 Traverse 5  0.89 0.11 0.00 
45.80 0.77 18.68 1.14 34.88 0.01 0.03 101.31 Line 44 CM-187 Traverse 5  0.90 0.10 0.00 
45.59 0.73 18.56 1.25 34.57 0.04 0.03 100.76 Line 45 CM-187 Traverse 5  0.89 0.11 0.00 
45.82 0.84 18.19 1.17 34.67 0.03 0.04 100.75 Line 46 CM-187 Traverse 5  0.89 0.10 0.00 
46.53 0.82 18.38 1.21 34.78 0.01 0.04 101.77 Line 47 CM-187 Traverse 5  0.89 0.11 0.00 
45.73 0.92 18.45 1.15 34.67 0.06 0.04 101.02 Line 48 CM-187 Traverse 5  0.90 0.10 0.00 
51.00 1.06 13.64 3.06 30.82 0.16 0.05 99.79 Line 49 CM-187 Traverse 5  0.70 0.29 0.01 
50.67 1.18 12.96 3.91 29.26 0.22 0.05 98.25 Line 50 CM-187 Traverse 5  0.64 0.35 0.01 




52.55 30.07 1.14 13.05 0.07 3.98 0.20 101.05 Line 2 CM-187 Traverse 6  0.64 0.35 0.01 
51.91 30.11 1.20 13.32 0.05 3.99 0.17 100.74 Line 3 CM-187 Traverse 6  0.64 0.35 0.01 
52.48 29.30 1.08 12.85 0.10 3.64 0.21 99.66 Line 4 CM-187 Traverse 6  0.65 0.33 0.01 
49.73 31.90 1.08 15.37 0.03 2.57 0.10 100.78 Line 5 CM-187 Traverse 6  0.76 0.23 0.01 
50.07 31.41 0.99 14.41 0.05 2.85 0.11 99.87 Line 6 CM-187 Traverse 6  0.73 0.26 0.01 
52.34 29.73 1.13 13.14 0.06 3.73 0.15 100.28 Line 7 CM-187 Traverse 6  0.65 0.34 0.01 
52.32 29.51 1.00 13.16 0.06 3.87 0.15 100.06 Line 8 CM-187 Traverse 6  0.65 0.34 0.01 
52.31 30.31 0.95 13.54 0.08 3.79 0.12 101.11 Line 9 CM-187 Traverse 6  0.66 0.33 0.01 
51.95 30.55 0.95 13.27 0.10 3.81 0.13 100.76 Line 10 CM-187 Traverse 6  0.65 0.34 0.01 
52.61 30.91 1.00 13.66 0.09 3.42 0.11 101.79 Line 11 CM-187 Traverse 6  0.68 0.31 0.01 
51.06 30.52 1.08 14.28 0.07 3.03 0.11 100.15 Line 12 CM-187 Traverse 6  0.72 0.28 0.01 
51.49 30.12 1.07 13.96 0.07 3.08 0.13 99.91 Line 13 CM-187 Traverse 6  0.71 0.28 0.01 
50.52 30.81 1.04 14.57 0.09 3.18 0.14 100.36 Line 14 CM-187 Traverse 6  0.71 0.28 0.01 
49.52 31.77 0.97 15.40 0.07 2.83 0.09 100.65 Line 15 CM-187 Traverse 6  0.75 0.25 0.01 
54.09 27.88 1.11 10.76 0.12 4.81 0.22 98.99 Line 16 CM-187 Traverse 6  0.55 0.44 0.01 
54.82 27.29 1.20 11.21 0.09 4.82 0.24 99.68 Line 17 CM-187 Traverse 6  0.55 0.43 0.01 
48.03 26.75 3.40 12.07 2.26 2.46 0.16 95.14 Line 1 CM-187 Traverse 7  0.72 0.27 0.01 
50.10 31.68 1.02 14.79 0.07 2.85 0.12 100.64 Line 2 CM-187 Traverse 7  0.74 0.26 0.01 
49.81 31.97 0.98 15.38 0.06 2.63 0.10 100.93 Line 3 CM-187 Traverse 7  0.76 0.24 0.01 
48.76 31.56 1.29 15.44 0.36 2.35 0.07 99.83 Line 4 CM-187 Traverse 7  0.78 0.21 0.00 
49.77 31.74 1.01 15.14 0.07 2.61 0.07 100.41 Line 5 CM-187 Traverse 7  0.76 0.24 0.00 
49.94 31.93 0.91 15.33 0.05 2.55 0.11 100.83 Line 6 CM-187 Traverse 7  0.76 0.23 0.01 
48.62 32.66 1.02 16.02 0.05 2.29 0.04 100.71 Line 7 CM-187 Traverse 7  0.79 0.20 0.00 
47.95 30.59 1.97 14.75 0.99 2.20 0.08 98.53 Line 8 CM-187 Traverse 7  0.78 0.21 0.00 
48.74 31.26 1.03 15.93 0.07 2.30 0.08 99.41 Line 9 CM-187 Traverse 7  0.79 0.21 0.00 
49.54 31.69 1.02 15.04 0.06 2.52 0.09 99.97 Line 10 CM-187 Traverse 7  0.76 0.23 0.01 
50.31 25.11 5.54 11.41 1.32 3.97 0.21 97.86 Line 11 CM-187 Traverse 7  0.61 0.38 0.01 
49.18 32.07 0.94 15.03 0.07 2.63 0.07 99.99 Line 12 CM-187 Traverse 7  0.76 0.24 0.00 
49.65 32.00 0.99 15.05 0.08 2.60 0.07 100.44 Line 13 CM-187 Traverse 7  0.76 0.24 0.00 
49.00 32.39 0.93 15.68 0.08 2.55 0.08 100.70 Line 14 CM-187 Traverse 7  0.77 0.23 0.00 
48.92 32.31 1.01 15.85 0.07 2.49 0.07 100.70 Line 15 CM-187 Traverse 7  0.78 0.22 0.00 




48.78 31.93 0.98 15.28 0.20 2.49 0.10 99.76 Line 17 CM-187 Traverse 7  0.77 0.23 0.01 
48.05 31.67 3.08 15.46 0.07 2.41 0.07 100.81 Line 18 CM-187 Traverse 7  0.78 0.22 0.00 
48.80 32.84 1.01 16.23 0.07 2.23 0.07 101.25 Line 19 CM-187 Traverse 7  0.80 0.20 0.00 
48.50 32.55 1.00 15.77 0.05 2.36 0.06 100.30 Line 20 CM-187 Traverse 7  0.78 0.21 0.00 
50.48 31.46 0.94 14.93 0.08 3.06 0.09 101.05 Line 21 CM-187 Traverse 7  0.73 0.27 0.01 
49.94 31.82 0.99 15.29 0.08 2.90 0.10 101.12 Line 22 CM-187 Traverse 7  0.74 0.25 0.01 
49.54 32.02 0.98 15.58 0.09 2.65 0.10 100.95 Line 23 CM-187 Traverse 7  0.76 0.23 0.01 
47.48 28.69 2.79 13.53 1.93 2.10 0.08 96.60 Line 24 CM-187 Traverse 7  0.78 0.22 0.01 
49.30 31.99 0.97 15.57 0.06 2.53 0.08 100.49 Line 25 CM-187 Traverse 7  0.77 0.23 0.00 
49.31 32.38 0.97 15.66 0.05 2.54 0.07 100.97 Line 26 CM-187 Traverse 7  0.77 0.23 0.00 
49.00 32.38 1.04 15.90 0.06 2.41 0.06 100.86 Line 27 CM-187 Traverse 7  0.78 0.21 0.00 
49.04 32.30 0.95 15.98 0.05 2.62 0.09 101.03 Line 28 CM-187 Traverse 7  0.77 0.23 0.00 
49.40 31.51 1.16 15.19 0.32 2.51 0.09 100.18 Line 29 CM-187 Traverse 7  0.77 0.23 0.01 
49.04 31.39 1.39 15.07 0.40 2.39 0.06 99.74 Line 30 CM-187 Traverse 7  0.77 0.22 0.00 
49.28 31.73 0.92 15.84 0.07 2.39 0.10 100.33 Line 31 CM-187 Traverse 7  0.78 0.21 0.01 
49.01 32.28 0.96 15.33 0.05 2.35 0.06 100.04 Line 32 CM-187 Traverse 7  0.78 0.22 0.00 
49.00 32.29 0.96 15.07 0.07 2.37 0.07 99.83 Line 33 CM-187 Traverse 7  0.78 0.22 0.00 
49.97 31.65 0.92 14.62 0.07 2.82 0.09 100.13 Line 34 CM-187 Traverse 7  0.74 0.26 0.01 
48.92 30.35 1.63 15.04 0.76 2.20 0.08 98.99 Line 35 CM-187 Traverse 7  0.79 0.21 0.00 
47.92 31.23 1.79 15.31 0.85 2.01 0.05 99.16 Line 36 CM-187 Traverse 7  0.81 0.19 0.00 
49.10 32.76 0.97 16.00 0.05 2.27 0.07 101.22 Line 37 CM-187 Traverse 7  0.79 0.20 0.00 
49.53 31.78 0.94 14.75 0.05 2.73 0.08 99.85 Line 38 CM-187 Traverse 7  0.75 0.25 0.01 
51.15 27.91 3.28 12.45 2.76 1.90 0.08 99.53 Line 39 CM-187 Traverse 7  0.78 0.22 0.01 
55.31 27.13 1.14 10.45 0.33 5.15 0.29 99.80 Line 40 CM-187 Traverse 7  0.52 0.46 0.02 
48.78 31.35 1.43 15.30 0.38 2.57 0.10 99.90 Line 41 CM-187 Traverse 7  0.76 0.23 0.01 
48.81 32.63 0.97 15.75 0.05 2.34 0.07 100.61 Line 42 CM-187 Traverse 7  0.78 0.21 0.00 
49.58 32.01 0.96 15.38 0.05 2.70 0.09 100.77 Line 43 CM-187 Traverse 7  0.75 0.24 0.01 
48.34 32.50 1.04 16.64 0.06 2.20 0.05 100.82 Line 44 CM-187 Traverse 7  0.80 0.19 0.00 
48.85 32.36 1.00 15.97 0.04 2.45 0.06 100.73 Line 45 CM-187 Traverse 7  0.78 0.22 0.00 
52.74 29.42 1.33 12.82 0.10 3.99 0.21 100.61 Line 1 CM-29 Traverse 1  0.63 0.36 0.01 
52.61 29.53 1.34 13.08 0.09 4.00 0.20 100.84 Line 2 CM-29 Traverse 1  0.64 0.35 0.01 




50.78 30.97 1.16 14.30 0.13 2.98 0.13 100.45 Line 4 CM-29 Traverse 1  0.72 0.27 0.01 
49.99 30.88 1.09 14.81 0.12 2.98 0.13 100.01 Line 5 CM-29 Traverse 1  0.73 0.27 0.01 
50.55 31.21 1.02 14.97 0.12 3.00 0.10 100.97 Line 6 CM-29 Traverse 1  0.73 0.26 0.01 
49.90 31.62 0.99 15.42 0.16 2.77 0.08 100.94 Line 7 CM-29 Traverse 1  0.75 0.24 0.00 
50.14 30.76 1.01 14.99 0.16 2.80 0.10 99.96 Line 8 CM-29 Traverse 1  0.74 0.25 0.01 
49.75 32.02 0.96 15.47 0.12 2.80 0.09 101.20 Line 9 CM-29 Traverse 1  0.75 0.25 0.01 
46.22 35.04 0.77 18.32 0.05 1.19 0.02 101.61 Line 10 CM-29 Traverse 1  0.89 0.10 0.00 
46.24 30.99 4.64 15.97 1.17 1.05 0.02 100.08 Line 11 CM-29 Traverse 1  0.89 0.11 0.00 
46.10 34.86 0.77 18.37 0.06 1.12 0.03 101.30 Line 12 CM-29 Traverse 1  0.90 0.10 0.00 
46.11 34.81 0.79 18.54 0.06 1.33 0.03 101.67 Line 13 CM-29 Traverse 1  0.88 0.11 0.00 
45.86 34.68 0.73 18.65 0.06 1.12 0.02 101.13 Line 14 CM-29 Traverse 1  0.90 0.10 0.00 
45.78 34.97 0.79 18.79 0.06 1.08 0.03 101.49 Line 15 CM-29 Traverse 1  0.90 0.09 0.00 
43.99 33.12 1.01 17.91 0.23 1.01 0.04 97.31 Line 16 CM-29 Traverse 1  0.91 0.09 0.00 
44.36 34.68 0.79 18.70 0.07 0.93 0.04 99.56 Line 17 CM-29 Traverse 1  0.92 0.08 0.00 
45.88 35.02 0.77 18.96 0.04 1.01 0.04 101.71 Line 18 CM-29 Traverse 1  0.91 0.09 0.00 
44.92 35.22 0.81 18.83 0.05 0.97 0.04 100.83 Line 19 CM-29 Traverse 1  0.91 0.08 0.00 
42.84 32.87 1.15 18.11 0.28 0.86 0.02 96.14 Line 20 CM-29 Traverse 1  0.92 0.08 0.00 
44.84 35.33 0.74 18.82 0.05 0.85 0.02 100.66 Line 21 CM-29 Traverse 1  0.92 0.08 0.00 
45.00 35.38 0.78 19.35 0.05 0.80 0.03 101.39 Line 22 CM-29 Traverse 1  0.93 0.07 0.00 
46.11 34.79 0.75 18.92 0.05 1.07 0.03 101.71 Line 23 CM-29 Traverse 1  0.91 0.09 0.00 
53.35 29.53 0.98 12.36 0.18 4.32 0.25 100.96 Line 24 CM-29 Traverse 1  0.60 0.38 0.01 
46.95 33.94 0.80 17.85 0.09 1.61 0.05 101.28 Line 25 CM-29 Traverse 1  0.86 0.14 0.00 
46.01 34.34 0.77 18.73 0.09 1.22 0.02 101.18 Line 26 CM-29 Traverse 1  0.89 0.11 0.00 
46.22 34.83 0.69 17.83 0.07 1.27 0.02 100.93 Line 27 CM-29 Traverse 1  0.88 0.11 0.00 
46.41 34.67 0.77 18.32 0.08 1.26 0.02 101.53 Line 28 CM-29 Traverse 1  0.89 0.11 0.00 
50.08 31.90 0.85 15.36 0.18 2.84 0.07 101.27 Line 29 CM-29 Traverse 1  0.75 0.25 0.00 
49.56 31.08 1.09 15.13 0.20 2.73 0.06 99.85 Line 30 CM-29 Traverse 1  0.75 0.25 0.00 
49.97 31.61 1.01 15.32 0.13 2.88 0.08 101.00 Line 31 CM-29 Traverse 1  0.74 0.25 0.00 
50.69 31.53 1.07 15.08 0.16 3.08 0.10 101.70 Line 32 CM-29 Traverse 1  0.73 0.27 0.01 
54.32 28.57 1.35 11.58 0.10 4.86 0.33 101.10 Line 1 CM-29 Traverse 2  0.56 0.42 0.02 
53.25 28.94 1.67 12.30 0.31 4.18 0.22 100.89 Line 2 CM-29 Traverse 2  0.61 0.38 0.01 




50.14 31.90 1.08 15.29 0.29 2.60 0.12 101.43 Line 4 CM-29 Traverse 2  0.76 0.23 0.01 
49.89 31.59 0.90 14.86 0.16 2.78 0.09 100.27 Line 5 CM-29 Traverse 2  0.74 0.25 0.01 
44.90 35.60 0.75 19.41 0.07 0.82 0.01 101.55 Line 6 CM-29 Traverse 2  0.93 0.07 0.00 
45.02 35.24 0.75 19.15 0.08 0.80 0.01 101.06 Line 7 CM-29 Traverse 2  0.93 0.07 0.00 
44.85 35.73 0.70 18.96 0.09 0.73 0.02 101.07 Line 8 CM-29 Traverse 2  0.93 0.06 0.00 
45.17 35.02 0.66 19.04 0.08 0.86 0.01 100.84 Line 9 CM-29 Traverse 2  0.92 0.08 0.00 
44.89 35.26 0.76 19.13 0.10 0.85 0.03 101.00 Line 10 CM-29 Traverse 2  0.92 0.07 0.00 
44.38 32.02 2.32 17.30 1.17 0.90 0.04 98.14 Line 11 CM-29 Traverse 2  0.91 0.09 0.00 
45.43 35.21 0.72 19.30 0.11 0.97 0.00 101.74 Line 12 CM-29 Traverse 2  0.92 0.08 0.00 
45.58 34.85 0.70 18.51 0.10 1.02 0.00 100.76 Line 13 CM-29 Traverse 2  0.91 0.09 0.00 
45.37 35.29 0.74 19.17 0.10 0.85 0.01 101.53 Line 14 CM-29 Traverse 2  0.93 0.07 0.00 
44.20 34.93 0.71 19.27 0.09 0.82 0.00 100.02 Line 15 CM-29 Traverse 2  0.93 0.07 0.00 
44.93 35.36 0.71 19.47 0.08 0.77 0.02 101.33 Line 16 CM-29 Traverse 2  0.93 0.07 0.00 
44.65 35.43 0.69 19.09 0.09 0.86 0.00 100.81 Line 17 CM-29 Traverse 2  0.92 0.08 0.00 
45.71 35.24 0.71 18.99 0.10 0.92 0.00 101.67 Line 18 CM-29 Traverse 2  0.92 0.08 0.00 
46.48 34.49 0.73 18.25 0.13 1.23 0.02 101.34 Line 19 CM-29 Traverse 2  0.89 0.11 0.00 
46.01 35.39 0.67 18.70 0.11 1.08 0.01 101.98 Line 20 CM-29 Traverse 2  0.90 0.09 0.00 
46.35 34.73 0.75 18.51 0.12 1.29 0.02 101.77 Line 21 CM-29 Traverse 2  0.89 0.11 0.00 
45.13 35.11 0.75 19.00 0.08 0.90 0.02 100.99 Line 22 CM-29 Traverse 2  0.92 0.08 0.00 
44.98 35.42 0.75 19.54 0.10 0.91 0.01 101.71 Line 23 CM-29 Traverse 2  0.92 0.08 0.00 
44.89 35.13 0.70 19.00 0.10 0.91 0.02 100.74 Line 24 CM-29 Traverse 2  0.92 0.08 0.00 
45.77 35.19 0.69 18.77 0.10 1.01 0.01 101.55 Line 25 CM-29 Traverse 2  0.91 0.09 0.00 
45.68 34.95 0.73 19.13 0.10 0.89 0.00 101.47 Line 26 CM-29 Traverse 2  0.92 0.08 0.00 
44.32 31.96 2.68 16.91 1.37 0.71 0.06 98.02 Line 27 CM-29 Traverse 2  0.93 0.07 0.00 
44.80 35.62 0.64 19.37 0.10 0.76 0.00 101.30 Line 28 CM-29 Traverse 2  0.93 0.07 0.00 
45.57 35.47 0.68 19.35 0.07 0.84 0.03 102.01 Line 29 CM-29 Traverse 2  0.93 0.07 0.00 
45.26 35.32 0.68 18.65 0.11 0.87 0.02 100.91 Line 30 CM-29 Traverse 2  0.92 0.08 0.00 
44.35 35.52 0.74 19.06 0.10 0.82 0.01 100.61 Line 31 CM-29 Traverse 2  0.93 0.07 0.00 
45.14 35.30 0.69 19.01 0.08 0.77 0.01 101.00 Line 32 CM-29 Traverse 2  0.93 0.07 0.00 
45.04 35.19 0.73 19.18 0.08 0.83 0.02 101.08 Line 33 CM-29 Traverse 2  0.93 0.07 0.00 
45.56 35.19 0.67 18.84 0.09 0.90 0.01 101.26 Line 34 CM-29 Traverse 2  0.92 0.08 0.00 




45.33 35.17 0.75 18.97 0.10 0.84 0.00 101.15 Line 36 CM-29 Traverse 2  0.93 0.07 0.00 
45.17 35.16 0.70 18.99 0.08 0.81 0.01 100.93 Line 37 CM-29 Traverse 2  0.93 0.07 0.00 
46.92 34.28 0.67 17.99 0.13 1.43 0.03 101.45 Line 38 CM-29 Traverse 2  0.87 0.13 0.00 
45.99 34.99 0.71 18.99 0.11 0.94 0.01 101.74 Line 39 CM-29 Traverse 2  0.92 0.08 0.00 
43.27 30.73 2.41 16.61 1.46 0.74 0.04 95.26 Line 40 CM-29 Traverse 2  0.92 0.07 0.00 
45.12 35.39 0.72 19.19 0.08 0.84 0.00 101.35 Line 41 CM-29 Traverse 2  0.93 0.07 0.00 
45.20 35.39 0.67 19.32 0.08 0.85 0.03 101.52 Line 42 CM-29 Traverse 2  0.92 0.07 0.00 
45.34 35.21 0.62 18.93 0.11 0.93 0.02 101.15 Line 43 CM-29 Traverse 2  0.92 0.08 0.00 
45.98 34.63 0.75 18.29 0.10 1.26 0.02 101.03 Line 44 CM-29 Traverse 2  0.89 0.11 0.00 
45.65 35.59 0.69 18.42 0.08 0.93 0.03 101.38 Line 45 CM-29 Traverse 2  0.91 0.08 0.00 
45.62 34.75 0.68 18.55 0.12 1.19 0.02 100.94 Line 46 CM-29 Traverse 2  0.89 0.10 0.00 
45.73 34.90 0.62 18.36 0.10 0.98 0.02 100.70 Line 47 CM-29 Traverse 2  0.91 0.09 0.00 
44.70 35.37 0.72 18.85 0.10 0.79 0.01 100.54 Line 48 CM-29 Traverse 2  0.93 0.07 0.00 
45.46 35.30 0.67 19.42 0.10 0.85 0.00 101.80 Line 49 CM-29 Traverse 2  0.93 0.07 0.00 
45.57 35.10 0.69 19.23 0.08 0.90 0.01 101.59 Line 50 CM-29 Traverse 2  0.92 0.08 0.00 
45.13 35.41 0.67 18.91 0.08 0.83 0.00 101.02 Line 51 CM-29 Traverse 2  0.93 0.07 0.00 
45.03 35.47 0.64 19.38 0.08 0.80 0.01 101.40 Line 52 CM-29 Traverse 2  0.93 0.07 0.00 
44.77 35.65 0.66 19.47 0.09 0.75 0.02 101.42 Line 53 CM-29 Traverse 2  0.93 0.07 0.00 
44.98 35.33 0.65 19.31 0.09 0.77 0.00 101.12 Line 54 CM-29 Traverse 2  0.93 0.07 0.00 
44.91 35.76 0.70 19.54 0.08 0.69 0.00 101.68 Line 55 CM-29 Traverse 2  0.94 0.06 0.00 
44.73 34.37 0.86 19.01 0.19 0.85 0.04 100.05 Line 56 CM-29 Traverse 2  0.92 0.07 0.00 
44.85 35.54 0.71 19.25 0.08 0.77 0.00 101.20 Line 57 CM-29 Traverse 2  0.93 0.07 0.00 
45.34 35.69 0.67 19.29 0.08 0.73 0.02 101.83 Line 58 CM-29 Traverse 2  0.93 0.06 0.00 
45.27 35.80 0.64 19.35 0.08 0.82 0.01 101.96 Line 59 CM-29 Traverse 2  0.93 0.07 0.00 
45.01 35.29 0.64 18.92 0.08 0.72 0.02 100.68 Line 60 CM-29 Traverse 2  0.93 0.06 0.00 
44.84 34.25 1.03 18.39 0.34 0.87 0.02 99.75 Line 61 CM-29 Traverse 2  0.92 0.08 0.00 
45.34 35.29 0.73 19.12 0.09 0.93 0.01 101.52 Line 62 CM-29 Traverse 2  0.92 0.08 0.00 
45.12 35.41 0.74 19.27 0.07 0.85 0.01 101.46 Line 63 CM-29 Traverse 2  0.93 0.07 0.00 
45.28 35.51 0.74 19.25 0.08 0.80 0.02 101.67 Line 64 CM-29 Traverse 2  0.93 0.07 0.00 
44.17 34.60 0.77 18.71 0.06 1.40 0.06 99.77 Line 65 CM-29 Traverse 2  0.88 0.12 0.00 
44.33 35.48 0.74 19.13 0.07 0.80 0.02 100.56 Line 66 CM-29 Traverse 2  0.93 0.07 0.00 




49.80 31.22 1.24 15.31 0.15 2.70 0.13 100.54 Line 68 CM-29 Traverse 2  0.75 0.24 0.01 
50.11 31.48 1.19 14.87 0.09 2.78 0.14 100.65 Line 69 CM-29 Traverse 2  0.74 0.25 0.01 
58.76 25.43 0.87 7.92 0.09 6.57 0.73 100.37 Line 70 CM-29 Traverse 2  0.38 0.57 0.04 
50.32 29.31 2.83 13.94 0.64 3.00 0.13 100.15 Line 71 CM-29 Traverse 2  0.71 0.28 0.01 
50.43 30.52 1.20 13.95 0.10 3.57 0.19 99.96 Line 72 CM-29 Traverse 2  0.68 0.31 0.01 
48.78 32.24 1.10 16.12 0.10 1.90 0.08 100.31 Line 1 CM-29 Traverse 3  0.82 0.18 0.00 
45.72 35.12 0.88 18.98 0.15 0.82 0.00 101.67 Line 2 CM-29 Traverse 3  0.93 0.07 0.00 
45.57 34.91 0.85 18.99 0.07 0.83 0.01 101.23 Line 3 CM-29 Traverse 3  0.93 0.07 0.00 
45.79 35.18 0.79 18.75 0.08 0.79 0.03 101.40 Line 4 CM-29 Traverse 3  0.93 0.07 0.00 
45.81 34.66 0.88 18.26 0.20 0.94 0.04 100.79 Line 5 CM-29 Traverse 3  0.91 0.08 0.00 
46.18 34.70 0.77 18.81 0.10 0.99 0.01 101.56 Line 6 CM-29 Traverse 3  0.91 0.09 0.00 
45.99 34.55 0.79 18.80 0.11 0.98 0.00 101.22 Line 7 CM-29 Traverse 3  0.91 0.09 0.00 
46.09 34.54 0.78 18.61 0.10 0.99 0.02 101.14 Line 8 CM-29 Traverse 3  0.91 0.09 0.00 
45.02 35.52 0.66 19.27 0.07 0.67 0.01 101.23 Line 9 CM-29 Traverse 3  0.94 0.06 0.00 
45.36 35.41 0.62 18.85 0.09 0.72 0.02 101.07 Line 10 CM-29 Traverse 3  0.93 0.06 0.00 
45.52 35.69 0.73 19.22 0.07 0.70 0.01 101.94 Line 11 CM-29 Traverse 3  0.94 0.06 0.00 
45.21 35.68 0.67 19.43 0.09 0.66 0.02 101.76 Line 12 CM-29 Traverse 3  0.94 0.06 0.00 
45.59 34.70 0.68 18.86 0.07 0.91 0.00 100.81 Line 13 CM-29 Traverse 3  0.92 0.08 0.00 
44.71 34.99 0.69 19.14 0.08 0.80 0.02 100.43 Line 14 CM-29 Traverse 3  0.93 0.07 0.00 
46.01 34.99 0.68 18.78 0.08 0.97 0.01 101.52 Line 15 CM-29 Traverse 3  0.91 0.09 0.00 
45.33 35.59 0.71 19.38 0.06 0.79 0.01 101.86 Line 16 CM-29 Traverse 3  0.93 0.07 0.00 
45.21 35.50 0.69 19.36 0.08 0.79 0.00 101.64 Line 17 CM-29 Traverse 3  0.93 0.07 0.00 
45.79 34.89 0.74 18.76 0.09 1.09 0.02 101.38 Line 18 CM-29 Traverse 3  0.90 0.09 0.00 
45.22 35.14 0.71 19.31 0.10 0.72 0.02 101.21 Line 19 CM-29 Traverse 3  0.94 0.06 0.00 
45.00 35.59 0.65 18.72 0.09 0.72 0.01 100.78 Line 20 CM-29 Traverse 3  0.93 0.07 0.00 
44.92 35.25 0.62 19.30 0.08 0.71 0.01 100.89 Line 21 CM-29 Traverse 3  0.94 0.06 0.00 
47.01 34.40 0.76 17.67 0.11 1.30 0.03 101.28 Line 22 CM-29 Traverse 3  0.88 0.12 0.00 
45.19 34.85 0.69 18.74 0.09 0.86 0.02 100.44 Line 23 CM-29 Traverse 3  0.92 0.08 0.00 
46.57 34.59 0.74 18.53 0.09 1.10 0.00 101.63 Line 24 CM-29 Traverse 3  0.90 0.10 0.00 
45.91 35.28 0.73 18.80 0.10 0.82 0.02 101.65 Line 25 CM-29 Traverse 3  0.93 0.07 0.00 
44.97 35.04 0.76 18.97 0.06 0.71 0.02 100.54 Line 26 CM-29 Traverse 3  0.94 0.06 0.00 




45.98 35.07 0.77 18.76 0.06 0.92 0.02 101.57 Line 28 CM-29 Traverse 3  0.92 0.08 0.00 
45.90 34.60 0.81 18.89 0.08 0.94 0.01 101.24 Line 29 CM-29 Traverse 3  0.92 0.08 0.00 
45.92 35.23 0.83 18.65 0.07 0.93 0.03 101.66 Line 30 CM-29 Traverse 3  0.92 0.08 0.00 
45.42 35.11 0.86 19.14 0.12 0.83 0.01 101.50 Line 31 CM-29 Traverse 3  0.93 0.07 0.00 
45.96 35.05 0.76 18.73 0.09 0.89 0.04 101.52 Line 32 CM-29 Traverse 3  0.92 0.08 0.00 
45.93 35.06 0.76 18.67 0.08 0.94 0.03 101.47 Line 33 CM-29 Traverse 3  0.91 0.08 0.00 
45.95 35.01 0.82 18.55 0.09 0.97 0.00 101.38 Line 34 CM-29 Traverse 3  0.91 0.09 0.00 
45.38 35.28 0.71 18.91 0.06 0.83 0.02 101.20 Line 35 CM-29 Traverse 3  0.93 0.07 0.00 
45.22 35.13 0.81 19.12 0.06 0.76 0.02 101.10 Line 36 CM-29 Traverse 3  0.93 0.07 0.00 
54.83 27.67 2.00 10.55 0.52 4.75 0.32 100.64 Line 1 CM-29 Traverse 4  0.54 0.44 0.02 
54.66 27.43 1.79 10.97 0.09 5.17 0.35 100.46 Line 2 CM-29 Traverse 4  0.53 0.45 0.02 
57.36 25.59 1.61 8.90 0.33 6.30 0.49 100.58 Line 3 CM-29 Traverse 4  0.43 0.55 0.03 
53.51 29.53 1.43 12.59 0.08 3.83 0.26 101.22 Line 4 CM-29 Traverse 4  0.64 0.35 0.02 
53.04 29.94 1.50 13.05 0.07 3.95 0.25 101.80 Line 5 CM-29 Traverse 4  0.64 0.35 0.01 
52.07 29.45 1.83 13.04 0.44 3.68 0.22 100.72 Line 6 CM-29 Traverse 4  0.65 0.33 0.01 
51.90 29.57 3.14 13.29 1.18 3.30 0.19 102.58 Line 7 CM-29 Traverse 4  0.68 0.31 0.01 
50.66 31.63 1.34 15.02 0.08 3.07 0.15 101.95 Line 8 CM-29 Traverse 4  0.72 0.27 0.01 
49.59 30.84 1.29 15.10 0.06 2.83 0.15 99.88 Line 9 CM-29 Traverse 4  0.74 0.25 0.01 
57.05 27.60 2.26 10.05 0.65 5.41 0.64 103.67 Line 10 CM-29 Traverse 4  0.49 0.48 0.04 
56.47 27.49 1.16 9.98 0.19 5.30 0.55 101.15 Line 11 CM-29 Traverse 4  0.49 0.47 0.03 
53.35 29.17 1.33 12.47 0.09 4.18 0.33 100.92 Line 12 CM-29 Traverse 4  0.61 0.37 0.02 
53.44 27.73 2.14 10.89 0.74 4.37 0.41 99.71 Line 13 CM-29 Traverse 4  0.56 0.41 0.03 
50.86 30.58 1.76 13.57 0.36 3.43 0.16 100.72 Line 14 CM-29 Traverse 4  0.68 0.31 0.01 
51.29 30.29 1.51 13.91 0.18 3.49 0.20 100.87 Line 15 CM-29 Traverse 4  0.68 0.31 0.01 
50.84 30.08 1.55 14.33 0.12 2.91 0.15 99.97 Line 16 CM-29 Traverse 4  0.72 0.27 0.01 
51.01 31.25 1.63 14.22 0.08 2.71 0.14 101.04 Line 17 CM-29 Traverse 4  0.74 0.25 0.01 
50.26 29.76 2.45 13.60 0.91 2.64 0.13 99.73 Line 18 CM-29 Traverse 4  0.73 0.26 0.01 
41.37 10.74 19.10 3.98 9.16 0.78 0.09 85.22 Line 19 CM-29 Traverse 4  0.72 0.26 0.02 
47.62 4.92 21.28 1.45 12.89 0.06 0.05 88.26 Line 20 CM-29 Traverse 4  0.90 0.06 0.04 
50.02 29.62 3.09 14.23 1.10 2.33 0.13 100.52 Line 21 CM-29 Traverse 4  0.77 0.23 0.01 
50.11 32.00 1.60 15.32 0.09 2.51 0.13 101.75 Line 22 CM-29 Traverse 4  0.77 0.23 0.01 




50.30 31.95 1.37 15.33 0.10 2.58 0.12 101.75 Line 24 CM-29 Traverse 4  0.76 0.23 0.01 
50.26 31.86 1.37 15.26 0.13 2.60 0.14 101.61 Line 25 CM-29 Traverse 4  0.76 0.23 0.01 
50.01 31.85 1.29 15.40 0.14 2.48 0.12 101.28 Line 26 CM-29 Traverse 4  0.77 0.22 0.01 
50.27 31.15 1.38 15.23 0.10 2.51 0.11 100.75 Line 27 CM-29 Traverse 4  0.77 0.23 0.01 
49.96 30.43 1.64 14.87 0.33 2.45 0.12 99.81 Line 28 CM-29 Traverse 4  0.76 0.23 0.01 
49.52 31.03 1.79 14.42 0.31 2.45 0.12 99.65 Line 29 CM-29 Traverse 4  0.76 0.23 0.01 
50.11 31.71 1.41 15.29 0.14 2.53 0.14 101.32 Line 30 CM-29 Traverse 4  0.76 0.23 0.01 
50.15 31.59 1.43 15.16 0.12 2.43 0.12 100.98 Line 31 CM-29 Traverse 4  0.77 0.22 0.01 
49.64 28.49 3.20 13.35 1.47 2.23 0.10 98.49 Line 32 CM-29 Traverse 4  0.76 0.23 0.01 
50.11 31.79 1.34 15.46 0.14 2.52 0.11 101.48 Line 33 CM-29 Traverse 4  0.77 0.23 0.01 
50.01 31.68 1.33 15.45 0.14 2.45 0.10 101.15 Line 34 CM-29 Traverse 4  0.77 0.22 0.01 
49.74 31.40 1.35 15.29 0.13 2.58 0.11 100.59 Line 35 CM-29 Traverse 4  0.76 0.23 0.01 
49.74 31.46 1.37 15.59 0.13 2.49 0.12 100.91 Line 36 CM-29 Traverse 4  0.77 0.22 0.01 
49.60 31.75 1.37 15.23 0.15 2.55 0.12 100.76 Line 37 CM-29 Traverse 4  0.76 0.23 0.01 
49.73 31.41 1.40 15.27 0.14 2.54 0.12 100.62 Line 38 CM-29 Traverse 4  0.76 0.23 0.01 
49.18 31.08 1.34 14.80 0.10 2.44 0.11 99.05 Line 39 CM-29 Traverse 4  0.77 0.23 0.01 
49.70 30.55 1.51 15.29 0.26 2.41 0.09 99.80 Line 40 CM-29 Traverse 4  0.77 0.22 0.01 
50.04 31.81 1.31 15.45 0.12 2.44 0.10 101.27 Line 41 CM-29 Traverse 4  0.77 0.22 0.01 
49.78 31.73 1.36 15.53 0.15 2.58 0.10 101.23 Line 42 CM-29 Traverse 4  0.76 0.23 0.01 
49.53 31.93 1.35 15.56 0.14 2.45 0.13 101.08 Line 43 CM-29 Traverse 4  0.77 0.22 0.01 
49.57 31.92 1.35 15.60 0.12 2.47 0.09 101.12 Line 44 CM-29 Traverse 4  0.77 0.22 0.01 
49.89 31.62 1.32 15.44 0.12 2.50 0.11 100.99 Line 45 CM-29 Traverse 4  0.77 0.23 0.01 
49.91 31.49 1.32 15.34 0.12 2.55 0.12 100.85 Line 46 CM-29 Traverse 4  0.76 0.23 0.01 
49.98 31.06 1.43 15.20 0.12 2.63 0.12 100.56 Line 47 CM-29 Traverse 4  0.76 0.24 0.01 
49.88 31.54 1.50 14.98 0.12 2.72 0.12 100.87 Line 48 CM-29 Traverse 4  0.75 0.25 0.01 
50.29 31.64 1.70 15.09 0.09 2.78 0.10 101.69 Line 49 CM-29 Traverse 4  0.75 0.25 0.01 
49.86 31.42 1.78 15.01 0.08 2.65 0.12 100.92 Line 50 CM-29 Traverse 4  0.75 0.24 0.01 
53.28 29.45 0.98 11.99 0.09 4.23 0.22 100.24 Line 1 CM-29 Traverse 5  0.60 0.38 0.01 
52.40 28.14 4.29 12.14 0.69 3.75 0.23 101.63 Line 2 CM-29 Traverse 5  0.63 0.35 0.01 
53.06 29.80 0.96 13.05 0.12 4.11 0.20 101.30 Line 3 CM-29 Traverse 5  0.63 0.36 0.01 
45.33 19.24 6.42 8.35 0.81 4.54 0.42 85.11 Line 4 CM-29 Traverse 5  0.49 0.48 0.03 




52.08 30.35 0.93 14.13 0.10 3.32 0.18 101.09 Line 6 CM-29 Traverse 5  0.69 0.30 0.01 
49.17 27.97 5.74 13.96 1.31 2.36 0.14 100.64 Line 7 CM-29 Traverse 5  0.76 0.23 0.01 
50.43 31.86 0.94 14.77 0.14 2.63 0.13 100.90 Line 8 CM-29 Traverse 5  0.75 0.24 0.01 
31.69 9.59 2.79 4.75 1.70 0.63 0.22 51.38 Line 9 CM-29 Traverse 5  0.77 0.18 0.04 
47.47 27.01 3.45 13.73 1.62 1.84 0.11 95.24 Line 10 CM-29 Traverse 5  0.80 0.19 0.01 
48.77 32.30 0.86 16.42 0.10 2.25 0.07 100.77 Line 11 CM-29 Traverse 5  0.80 0.20 0.00 
47.41 33.58 0.85 17.88 0.10 1.43 0.06 101.30 Line 12 CM-29 Traverse 5  0.87 0.13 0.00 
46.10 34.48 0.92 18.31 0.18 1.12 0.08 101.19 Line 13 CM-29 Traverse 5  0.90 0.10 0.00 
44.67 34.01 1.05 18.49 0.18 0.94 0.04 99.38 Line 14 CM-29 Traverse 5  0.91 0.08 0.00 
45.73 35.35 0.79 19.20 0.05 0.89 0.03 102.04 Line 15 CM-29 Traverse 5  0.92 0.08 0.00 
45.15 35.42 0.76 18.88 0.07 0.91 0.02 101.20 Line 16 CM-29 Traverse 5  0.92 0.08 0.00 
45.74 35.41 0.79 19.15 0.07 0.90 0.03 102.09 Line 17 CM-29 Traverse 5  0.92 0.08 0.00 
45.70 35.64 0.73 19.13 0.06 0.91 0.03 102.20 Line 18 CM-29 Traverse 5  0.92 0.08 0.00 
46.45 34.49 0.73 17.91 0.06 1.33 0.05 101.02 Line 19 CM-29 Traverse 5  0.88 0.12 0.00 
46.69 34.68 0.78 18.44 0.08 1.30 0.04 102.02 Line 20 CM-29 Traverse 5  0.88 0.11 0.00 
46.26 34.40 0.81 18.36 0.07 1.22 0.05 101.17 Line 21 CM-29 Traverse 5  0.89 0.11 0.00 
47.12 34.43 0.76 17.98 0.10 1.38 0.04 101.81 Line 22 CM-29 Traverse 5  0.88 0.12 0.00 
47.10 34.29 0.76 17.70 0.08 1.41 0.04 101.39 Line 23 CM-29 Traverse 5  0.87 0.13 0.00 
47.36 33.98 0.77 17.67 0.07 1.49 0.06 101.40 Line 24 CM-29 Traverse 5  0.87 0.13 0.00 
50.30 32.19 0.84 15.22 0.12 2.58 0.10 101.35 Line 25 CM-29 Traverse 5  0.76 0.23 0.01 
50.08 32.04 0.86 15.72 0.11 2.42 0.10 101.33 Line 26 CM-29 Traverse 5  0.78 0.22 0.01 
52.78 30.36 0.92 13.08 0.11 3.83 0.18 101.25 Line 27 CM-29 Traverse 5  0.65 0.34 0.01 
51.17 31.34 0.87 14.46 0.12 3.53 0.15 101.64 Line 28 CM-29 Traverse 5  0.69 0.30 0.01 
53.01 29.38 0.90 12.74 0.15 4.20 0.23 100.61 Line 29 CM-29 Traverse 5  0.62 0.37 0.01 
53.64 29.38 0.91 12.46 0.13 4.42 0.23 101.17 Line 30 CM-29 Traverse 5  0.60 0.39 0.01 
52.21 29.98 0.84 13.31 0.12 3.67 0.19 100.32 Line 31 CM-29 Traverse 5  0.66 0.33 0.01 
52.75 29.80 1.09 12.65 0.18 4.08 0.21 100.77 Line 32 CM-29 Traverse 5  0.62 0.36 0.01 
49.87 31.95 0.93 15.44 0.13 2.84 0.12 101.27 Line 33 CM-29 Traverse 5  0.75 0.25 0.01 
51.51 30.59 0.86 13.41 0.14 3.66 0.18 100.36 Line 34 CM-29 Traverse 5  0.66 0.33 0.01 
51.37 30.74 0.83 14.29 0.13 3.38 0.14 100.88 Line 35 CM-29 Traverse 5  0.69 0.30 0.01 
48.68 32.63 0.84 16.37 0.09 2.35 0.08 101.04 Line 36 CM-29 Traverse 5  0.79 0.21 0.00 




47.81 33.70 0.86 17.17 0.09 1.91 0.05 101.60 Line 38 CM-29 Traverse 5  0.83 0.17 0.00 
46.37 34.65 0.84 18.20 0.06 1.39 0.05 101.55 Line 39 CM-29 Traverse 5  0.88 0.12 0.00 
49.58 32.10 0.82 15.51 0.10 2.78 0.11 101.00 Line 40 CM-29 Traverse 5  0.75 0.24 0.01 
48.14 33.24 0.85 17.09 0.11 1.98 0.07 101.49 Line 41 CM-29 Traverse 5  0.82 0.17 0.00 
52.49 28.88 0.89 12.32 0.13 3.57 0.21 98.48 Line 42 CM-29 Traverse 5  0.65 0.34 0.01 
53.35 29.41 0.86 12.63 0.13 4.33 0.25 100.95 Line 43 CM-29 Traverse 5  0.61 0.38 0.01 
53.49 29.35 0.86 12.53 0.16 4.27 0.22 100.87 Line 44 CM-29 Traverse 5  0.61 0.38 0.01 
52.54 29.68 0.82 12.79 0.14 3.35 0.22 99.54 Line 45 CM-29 Traverse 5  0.67 0.32 0.01 
51.61 29.76 0.85 13.62 0.14 3.73 0.18 99.89 Line 46 CM-29 Traverse 5  0.66 0.33 0.01 
51.91 29.66 0.87 13.62 0.13 3.99 0.24 100.44 Line 47 CM-29 Traverse 5  0.64 0.34 0.01 
53.75 29.59 1.03 12.59 0.24 4.09 0.24 101.53 Line 48 CM-29 Traverse 5  0.62 0.37 0.01 
53.32 29.40 0.84 12.68 0.13 4.23 0.23 100.84 Line 49 CM-29 Traverse 5  0.62 0.37 0.01 
53.68 29.27 0.81 12.62 0.15 4.37 0.20 101.10 Line 50 CM-29 Traverse 5  0.61 0.38 0.01 
53.36 29.34 0.95 12.20 0.14 4.34 0.23 100.57 Line 51 CM-29 Traverse 5  0.60 0.39 0.01 
52.99 29.55 0.92 12.56 0.16 4.30 0.23 100.72 Line 52 CM-29 Traverse 5  0.61 0.38 0.01 
53.48 29.33 0.97 12.61 0.17 4.22 0.21 100.99 Line 53 CM-29 Traverse 5  0.61 0.37 0.01 
53.44 29.29 0.92 12.64 0.13 4.33 0.22 100.97 Line 54 CM-29 Traverse 5  0.61 0.38 0.01 
53.34 29.54 0.91 12.20 0.10 4.15 0.19 100.42 Line 55 CM-29 Traverse 5  0.61 0.38 0.01 
52.84 29.04 0.88 12.50 0.12 4.17 0.25 99.79 Line 56 CM-29 Traverse 5  0.61 0.37 0.01 
52.95 29.44 0.96 12.70 0.14 4.18 0.18 100.56 Line 57 CM-29 Traverse 5  0.62 0.37 0.01 
53.41 29.35 1.00 11.76 0.15 4.35 0.24 100.26 Line 58 CM-29 Traverse 5  0.59 0.40 0.01 
53.31 29.50 1.01 12.60 0.14 4.33 0.23 101.12 Line 59 CM-29 Traverse 5  0.61 0.38 0.01 
53.47 29.31 0.98 12.60 0.12 4.32 0.23 101.03 Line 60 CM-29 Traverse 5  0.61 0.38 0.01 
53.20 29.37 0.95 12.86 0.10 3.87 0.22 100.58 Line 61 CM-29 Traverse 5  0.64 0.35 0.01 
53.38 29.09 0.96 12.54 0.11 4.32 0.23 100.62 Line 62 CM-29 Traverse 5  0.61 0.38 0.01 
53.82 29.41 0.91 12.46 0.11 4.35 0.23 101.30 Line 63 CM-29 Traverse 5  0.60 0.38 0.01 
52.52 29.66 0.91 13.06 0.12 4.04 0.20 100.51 Line 64 CM-29 Traverse 5  0.63 0.35 0.01 
52.43 29.36 1.26 12.71 0.47 4.04 0.21 100.48 Line 65 CM-29 Traverse 5  0.63 0.36 0.01 
53.81 28.64 1.01 12.41 0.13 4.25 0.23 100.47 Line 66 CM-29 Traverse 5  0.61 0.38 0.01 
52.80 29.78 0.94 13.03 0.12 4.02 0.20 100.88 Line 67 CM-29 Traverse 5  0.63 0.35 0.01 
53.66 29.12 1.10 12.47 0.16 4.30 0.23 101.04 Line 68 CM-29 Traverse 5  0.61 0.38 0.01 




52.96 29.32 0.87 12.46 0.15 4.50 0.23 100.49 Line 70 CM-29 Traverse 5  0.60 0.39 0.01 
53.56 29.81 0.91 11.53 0.11 4.20 0.23 100.34 Line 71 CM-29 Traverse 5  0.59 0.39 0.01 
53.54 29.67 0.93 12.79 0.13 4.27 0.24 101.56 Line 72 CM-29 Traverse 5  0.61 0.37 0.01 
52.91 29.16 0.81 12.53 0.14 4.31 0.21 100.06 Line 73 CM-29 Traverse 5  0.61 0.38 0.01 
53.52 28.79 1.38 12.05 0.47 4.20 0.19 100.60 Line 74 CM-29 Traverse 5  0.61 0.38 0.01 
53.68 29.11 0.92 12.56 0.16 4.57 0.19 101.18 Line 75 CM-29 Traverse 5  0.60 0.39 0.01 
54.21 29.07 0.87 12.48 0.14 4.63 0.22 101.61 Line 76 CM-29 Traverse 5  0.59 0.40 0.01 
53.84 29.11 0.92 12.13 0.13 4.08 0.22 100.43 Line 77 CM-29 Traverse 5  0.61 0.37 0.01 
52.11 29.84 1.21 13.81 0.41 3.62 0.15 101.15 Line 78 CM-29 Traverse 5  0.67 0.32 0.01 
50.69 2.66 12.30 18.10 15.65 0.28 0.01 99.67 Line 79 CM-29 Traverse 5  0.97 0.03 0.00 
51.11 2.57 12.15 18.02 15.81 0.32 0.01 99.99 Line 80 CM-29 Traverse 5  0.97 0.03 0.00 
50.65 15.05 10.64 10.96 8.11 2.64 0.15 98.19 Line 81 CM-29 Traverse 5  0.69 0.30 0.01 
52.02 29.38 1.36 13.12 0.39 3.85 0.20 100.32 Line 82 CM-29 Traverse 5  0.65 0.34 0.01 
53.34 29.56 1.06 12.60 0.16 3.97 0.23 100.92 Line 83 CM-29 Traverse 5  0.63 0.36 0.01 
53.27 28.94 0.93 12.76 0.16 4.35 0.23 100.64 Line 84 CM-29 Traverse 5  0.61 0.38 0.01 
53.06 29.48 0.97 12.58 0.12 4.23 0.23 100.67 Line 85 CM-29 Traverse 5  0.61 0.37 0.01 
53.09 29.10 0.98 12.45 0.08 4.29 0.25 100.24 Line 86 CM-29 Traverse 5  0.61 0.38 0.01 
56.33 25.51 1.46 8.34 0.52 5.77 0.73 98.66 Line 87 CM-29 Traverse 5  0.42 0.53 0.04 
51.57 26.78 3.24 11.03 1.18 4.18 0.33 98.30 Line 88 CM-29 Traverse 5  0.58 0.40 0.02 
52.97 27.78 1.79 12.35 0.64 3.96 0.37 99.87 Line 89 CM-29 Traverse 5  0.62 0.36 0.02 
52.85 29.67 1.02 13.02 0.16 4.09 0.21 101.02 Line 90 CM-29 Traverse 5  0.63 0.36 0.01 
52.84 29.80 0.99 12.72 0.16 3.99 0.20 100.70 Line 91 CM-29 Traverse 5  0.63 0.36 0.01 
51.86 30.19 0.95 13.79 0.17 3.79 0.20 100.94 Line 92 CM-29 Traverse 5  0.66 0.33 0.01 
52.70 29.69 0.89 13.08 0.13 4.21 0.22 100.91 Line 93 CM-29 Traverse 5  0.62 0.36 0.01 
52.74 29.88 0.87 13.34 0.12 4.10 0.20 101.25 Line 94 CM-29 Traverse 5  0.64 0.35 0.01 
53.32 29.11 0.86 12.64 0.13 4.23 0.21 100.49 Line 95 CM-29 Traverse 5  0.62 0.37 0.01 
53.68 29.57 0.84 12.57 0.13 4.34 0.23 101.36 Line 96 CM-29 Traverse 5  0.61 0.38 0.01 
50.24 30.77 1.39 13.51 0.41 2.96 0.17 99.44 Line 97 CM-29 Traverse 5  0.71 0.28 0.01 
53.04 29.88 0.90 12.96 0.11 4.27 0.22 101.38 Line 98 CM-29 Traverse 5  0.62 0.37 0.01 
53.26 28.98 0.91 12.72 0.11 4.42 0.21 100.63 Line 99 CM-29 Traverse 5  0.61 0.38 0.01 
53.52 29.10 0.89 12.72 0.15 4.50 0.21 101.10 Line 100 CM-29 Traverse 5  0.60 0.39 0.01 




53.54 29.72 0.95 12.90 0.14 4.33 0.22 101.80 Line 102 CM-29 Traverse 5  0.61 0.37 0.01 
49.02 32.54 0.95 16.30 0.10 2.41 0.10 101.43 Line 103 CM-29 Traverse 5  0.78 0.21 0.01 
49.54 32.12 0.84 15.71 0.10 2.73 0.11 101.14 Line 104 CM-29 Traverse 5  0.76 0.24 0.01 
48.87 33.13 0.91 16.49 0.08 2.21 0.08 101.76 Line 105 CM-29 Traverse 5  0.80 0.19 0.00 
47.19 33.44 0.99 17.69 0.09 1.63 0.05 101.08 Line 106 CM-29 Traverse 5  0.86 0.14 0.00 
50.69 30.75 0.98 14.26 0.13 3.23 0.16 100.19 Line 107 CM-29 Traverse 5  0.70 0.29 0.01 
52.90 29.97 0.92 13.06 0.14 4.03 0.24 101.27 Line 108 CM-29 Traverse 5  0.63 0.35 0.01 
51.34 30.91 0.94 14.20 0.13 3.47 0.19 101.17 Line 109 CM-29 Traverse 5  0.69 0.30 0.01 
46.48 34.41 0.94 18.25 0.09 1.36 0.05 101.59 Line 110 CM-29 Traverse 5  0.88 0.12 0.00 
46.40 34.12 0.95 17.97 0.08 1.54 0.06 101.13 Line 111 CM-29 Traverse 5  0.86 0.13 0.00 
46.70 33.66 0.94 16.80 0.09 1.65 0.05 99.88 Line 112 CM-29 Traverse 5  0.85 0.15 0.00 
47.41 33.31 1.04 17.01 0.12 1.93 0.10 100.92 Line 113 CM-29 Traverse 5  0.82 0.17 0.01 
48.93 32.46 1.14 16.08 0.21 2.30 0.15 101.26 Line 114 CM-29 Traverse 5  0.79 0.20 0.01 
45.09 32.90 2.02 17.88 0.59 1.00 0.05 99.52 Line 115 CM-29 Traverse 5  0.91 0.09 0.00 
45.46 35.15 0.89 18.77 0.07 0.98 0.05 101.36 Line 116 CM-29 Traverse 5  0.91 0.09 0.00 
48.21 32.88 0.92 16.43 0.08 2.17 0.06 100.75 Line 117 CM-29 Traverse 5  0.80 0.19 0.00 
49.87 31.89 0.90 15.37 0.10 2.84 0.14 101.10 Line 118 CM-29 Traverse 5  0.74 0.25 0.01 
49.69 32.62 0.88 16.02 0.13 2.52 0.04 101.90 Line 1 M4-01-08 Traverse 1  0.78 0.22 0.00 
46.13 34.13 1.70 17.53 0.26 0.87 0.05 100.66 Line 2 M4-01-08 Traverse 1  0.91 0.08 0.00 
46.08 35.47 0.68 17.77 0.06 1.00 0.01 101.06 Line 3 M4-01-08 Traverse 1  0.91 0.09 0.00 
46.01 35.03 0.73 18.88 0.08 1.04 0.00 101.77 Line 4 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.51 34.62 0.72 18.57 0.08 1.01 0.00 100.50 Line 5 M4-01-08 Traverse 1  0.91 0.09 0.00 
46.06 35.23 0.67 18.52 0.09 1.11 0.01 101.69 Line 6 M4-01-08 Traverse 1  0.90 0.10 0.00 
45.90 35.10 0.70 18.89 0.09 1.10 0.02 101.79 Line 7 M4-01-08 Traverse 1  0.90 0.09 0.00 
45.93 35.30 0.66 18.59 0.08 1.10 0.00 101.66 Line 8 M4-01-08 Traverse 1  0.90 0.10 0.00 
43.20 32.58 1.34 17.30 0.24 0.82 0.02 95.52 Line 9 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.46 35.82 0.67 19.17 0.08 0.96 0.03 102.19 Line 10 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.36 34.64 0.74 18.90 0.06 0.96 0.02 100.69 Line 11 M4-01-08 Traverse 1  0.91 0.08 0.00 
45.49 35.60 0.65 19.18 0.07 0.97 0.00 101.95 Line 12 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.76 35.55 0.66 18.81 0.08 0.95 0.02 101.83 Line 13 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.58 35.25 0.73 19.18 0.06 0.92 0.01 101.73 Line 14 M4-01-08 Traverse 1  0.92 0.08 0.00 




45.93 35.38 0.70 18.63 0.09 1.11 0.02 101.86 Line 16 M4-01-08 Traverse 1  0.90 0.10 0.00 
46.42 34.39 0.73 18.16 0.10 1.42 0.10 101.31 Line 17 M4-01-08 Traverse 1  0.87 0.12 0.01 
46.76 34.50 0.71 18.08 0.10 1.38 0.01 101.54 Line 18 M4-01-08 Traverse 1  0.88 0.12 0.00 
45.86 35.09 0.68 18.51 0.07 1.03 0.03 101.27 Line 19 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.59 35.02 0.70 18.75 0.09 1.09 0.02 101.26 Line 20 M4-01-08 Traverse 1  0.90 0.09 0.00 
46.03 34.87 0.69 18.55 0.09 1.23 0.02 101.48 Line 21 M4-01-08 Traverse 1  0.89 0.11 0.00 
42.28 32.03 0.84 16.93 0.11 1.23 0.03 93.45 Line 22 M4-01-08 Traverse 1  0.88 0.12 0.00 
45.56 35.31 0.70 18.77 0.08 1.00 0.03 101.44 Line 23 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.98 35.17 0.71 18.58 0.10 1.10 0.00 101.63 Line 24 M4-01-08 Traverse 1  0.90 0.10 0.00 
45.89 35.24 0.71 18.80 0.10 1.13 0.00 101.87 Line 25 M4-01-08 Traverse 1  0.90 0.10 0.00 
44.72 34.71 0.67 18.52 0.10 1.06 0.01 99.79 Line 26 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.52 35.19 0.68 18.99 0.10 1.00 0.03 101.51 Line 27 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.41 35.15 0.68 19.03 0.08 1.01 0.01 101.37 Line 28 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.65 34.62 0.74 18.94 0.08 0.92 0.02 100.96 Line 29 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.49 34.96 0.75 18.96 0.07 0.95 0.04 101.21 Line 30 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.81 35.37 0.72 18.39 0.08 1.02 0.02 101.42 Line 31 M4-01-08 Traverse 1  0.91 0.09 0.00 
46.00 35.33 0.73 19.02 0.10 0.95 0.00 102.13 Line 32 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.90 35.29 0.72 18.78 0.08 1.03 0.00 101.82 Line 33 M4-01-08 Traverse 1  0.91 0.09 0.00 
46.39 34.82 0.66 17.80 0.08 1.27 0.02 101.04 Line 34 M4-01-08 Traverse 1  0.88 0.11 0.00 
46.47 35.02 0.69 18.43 0.10 1.26 0.02 101.99 Line 35 M4-01-08 Traverse 1  0.89 0.11 0.00 
45.90 34.96 0.72 18.79 0.08 1.09 0.02 101.56 Line 36 M4-01-08 Traverse 1  0.90 0.09 0.00 
45.43 35.11 0.68 18.36 0.08 0.96 0.00 100.62 Line 37 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.62 35.31 0.72 18.87 0.08 1.03 0.00 101.63 Line 38 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.68 34.77 0.66 18.95 0.10 0.97 0.00 101.14 Line 39 M4-01-08 Traverse 1  0.91 0.09 0.00 
44.62 35.03 0.68 18.72 0.09 0.98 0.00 100.12 Line 40 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.94 34.93 0.67 18.38 0.11 1.17 0.01 101.20 Line 41 M4-01-08 Traverse 1  0.90 0.10 0.00 
45.11 35.20 0.71 19.07 0.07 1.05 0.02 101.22 Line 42 M4-01-08 Traverse 1  0.91 0.09 0.00 
50.02 30.70 1.45 14.82 0.35 2.99 0.07 100.40 Line 43 M4-01-08 Traverse 1  0.73 0.27 0.00 
45.92 35.45 0.72 18.50 0.08 1.05 0.02 101.72 Line 44 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.45 35.05 0.70 19.00 0.09 1.01 0.04 101.35 Line 45 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.41 35.06 0.68 18.87 0.07 0.91 0.02 101.03 Line 46 M4-01-08 Traverse 1  0.92 0.08 0.00 




45.17 35.70 0.67 19.61 0.07 0.83 0.01 102.06 Line 48 M4-01-08 Traverse 1  0.93 0.07 0.00 
45.00 35.69 0.66 18.86 0.06 0.89 0.01 101.18 Line 49 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.08 34.98 0.66 18.75 0.09 0.96 0.02 100.53 Line 50 M4-01-08 Traverse 1  0.91 0.08 0.00 
45.54 35.21 0.67 18.85 0.07 0.98 0.01 101.33 Line 51 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.18 35.37 0.72 19.12 0.08 0.90 0.00 101.38 Line 52 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.39 35.38 0.64 19.34 0.07 0.89 0.01 101.72 Line 53 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.63 35.07 0.71 19.01 0.09 0.98 0.03 101.51 Line 54 M4-01-08 Traverse 1  0.91 0.08 0.00 
45.62 34.68 0.68 18.71 0.09 1.10 0.01 100.90 Line 55 M4-01-08 Traverse 1  0.90 0.10 0.00 
37.34 27.19 0.85 16.33 0.20 1.05 0.06 83.00 Line 56 M4-01-08 Traverse 1  0.89 0.10 0.00 
45.65 34.23 0.73 18.45 0.18 1.13 0.03 100.39 Line 57 M4-01-08 Traverse 1  0.90 0.10 0.00 
45.96 34.95 0.64 18.71 0.09 1.15 0.02 101.52 Line 58 M4-01-08 Traverse 1  0.90 0.10 0.00 
45.76 34.93 0.66 17.97 0.09 1.19 0.02 100.62 Line 59 M4-01-08 Traverse 1  0.89 0.11 0.00 
44.96 35.19 0.71 19.09 0.09 1.03 0.00 101.07 Line 60 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.62 35.32 0.68 18.81 0.08 1.10 0.02 101.62 Line 61 M4-01-08 Traverse 1  0.90 0.10 0.00 
45.46 34.89 0.63 18.67 0.10 1.55 0.13 101.42 Line 62 M4-01-08 Traverse 1  0.86 0.13 0.01 
47.16 28.36 4.90 15.09 1.42 2.33 0.08 99.35 Line 63 M4-01-08 Traverse 1  0.78 0.22 0.01 
45.42 35.10 0.70 18.79 0.09 1.01 0.02 101.12 Line 64 M4-01-08 Traverse 1  0.91 0.09 0.00 
44.55 34.99 0.70 18.84 0.06 0.95 0.02 100.11 Line 65 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.52 34.84 0.71 18.91 0.10 1.00 0.01 101.09 Line 66 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.02 34.72 0.70 18.86 0.07 0.86 0.01 100.23 Line 67 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.10 35.04 0.66 19.18 0.08 1.00 0.02 101.09 Line 68 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.51 35.10 0.68 18.89 0.08 0.98 0.02 101.25 Line 69 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.49 35.37 0.64 19.04 0.08 0.90 0.00 101.52 Line 70 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.79 35.70 0.67 19.29 0.07 0.86 0.01 102.39 Line 71 M4-01-08 Traverse 1  0.92 0.07 0.00 
45.00 35.18 0.62 19.31 0.04 0.83 0.03 101.00 Line 72 M4-01-08 Traverse 1  0.93 0.07 0.00 
45.28 34.84 0.70 18.70 0.07 1.07 0.02 100.69 Line 73 M4-01-08 Traverse 1  0.90 0.09 0.00 
45.37 35.33 0.64 19.07 0.05 0.99 0.02 101.47 Line 74 M4-01-08 Traverse 1  0.91 0.09 0.00 
44.72 35.11 0.68 18.60 0.07 0.88 0.01 100.07 Line 75 M4-01-08 Traverse 1  0.92 0.08 0.00 
45.45 35.22 0.69 18.97 0.08 1.05 0.03 101.48 Line 76 M4-01-08 Traverse 1  0.91 0.09 0.00 
45.23 35.06 0.69 19.18 0.07 0.91 0.01 101.13 Line 77 M4-01-08 Traverse 1  0.92 0.08 0.00 
50.04 31.98 1.09 15.08 0.14 2.55 0.04 100.92 Line 1 M4-01-08 Traverse 2  0.76 0.23 0.00 




48.70 33.67 0.85 17.19 0.12 1.75 0.03 102.31 Line 3 M4-01-08 Traverse 2  0.84 0.16 0.00 
46.75 35.17 0.80 18.30 0.07 1.24 0.01 102.34 Line 4 M4-01-08 Traverse 2  0.89 0.11 0.00 
45.35 35.52 0.73 18.95 0.06 0.99 0.02 101.62 Line 5 M4-01-08 Traverse 2  0.91 0.09 0.00 
45.29 36.04 0.73 19.59 0.04 0.71 0.00 102.41 Line 6 M4-01-08 Traverse 2  0.94 0.06 0.00 
42.72 33.85 0.76 17.99 0.17 0.66 0.01 96.15 Line 7 M4-01-08 Traverse 2  0.94 0.06 0.00 
45.38 36.11 0.66 19.68 0.06 0.63 0.01 102.53 Line 8 M4-01-08 Traverse 2  0.94 0.06 0.00 
45.24 35.47 0.68 19.60 0.05 0.61 0.00 101.65 Line 9 M4-01-08 Traverse 2  0.95 0.05 0.00 
45.34 35.22 0.66 19.67 0.06 0.73 0.01 101.68 Line 10 M4-01-08 Traverse 2  0.94 0.06 0.00 
45.17 36.31 0.64 19.39 0.06 0.71 0.00 102.29 Line 11 M4-01-08 Traverse 2  0.94 0.06 0.00 
45.02 36.02 0.66 19.31 0.06 0.71 0.00 101.78 Line 12 M4-01-08 Traverse 2  0.94 0.06 0.00 
44.98 35.45 0.64 18.88 0.07 0.77 0.00 100.79 Line 13 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.31 35.96 0.63 18.92 0.08 0.83 0.01 101.73 Line 14 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.17 35.77 0.63 19.36 0.06 0.79 0.02 101.81 Line 15 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.23 35.89 0.70 19.20 0.07 0.82 0.01 101.91 Line 16 M4-01-08 Traverse 2  0.93 0.07 0.00 
44.84 35.77 0.63 19.41 0.07 0.83 0.01 101.55 Line 17 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.35 35.25 0.69 19.24 0.04 0.78 0.01 101.35 Line 18 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.27 35.48 0.63 19.40 0.08 0.78 0.00 101.63 Line 19 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.33 35.77 0.65 19.46 0.05 0.79 0.01 102.06 Line 20 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.70 35.72 0.71 19.12 0.06 0.83 0.02 102.16 Line 21 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.95 35.44 0.75 19.09 0.07 0.97 0.00 102.27 Line 22 M4-01-08 Traverse 2  0.92 0.08 0.00 
46.19 35.11 0.70 18.65 0.06 1.03 0.01 101.76 Line 23 M4-01-08 Traverse 2  0.91 0.09 0.00 
45.42 35.36 0.72 18.89 0.07 0.98 0.00 101.45 Line 24 M4-01-08 Traverse 2  0.91 0.09 0.00 
45.56 35.50 0.70 19.09 0.09 0.86 0.01 101.82 Line 25 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.72 35.56 0.70 19.32 0.06 0.85 0.00 102.21 Line 26 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.51 35.82 0.67 19.41 0.06 0.79 0.01 102.28 Line 27 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.05 35.45 0.60 19.35 0.06 0.77 0.00 101.28 Line 28 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.23 35.65 0.71 18.76 0.08 0.80 0.01 101.25 Line 29 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.13 35.90 0.59 19.38 0.07 0.86 0.00 101.94 Line 30 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.58 35.68 0.70 19.37 0.08 0.86 0.01 102.28 Line 31 M4-01-08 Traverse 2  0.92 0.07 0.00 
45.60 35.06 0.64 18.90 0.10 0.89 0.00 101.19 Line 32 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.93 35.52 0.65 19.19 0.09 0.96 0.01 102.34 Line 33 M4-01-08 Traverse 2  0.92 0.08 0.00 




46.16 35.35 0.70 18.82 0.09 1.13 0.02 102.28 Line 35 M4-01-08 Traverse 2  0.90 0.10 0.00 
45.82 35.17 0.67 18.91 0.08 1.00 0.01 101.65 Line 36 M4-01-08 Traverse 2  0.91 0.09 0.00 
45.75 35.44 0.63 19.00 0.07 0.94 0.01 101.85 Line 37 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.40 35.54 0.65 18.98 0.06 0.90 0.01 101.54 Line 38 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.44 35.57 0.68 19.24 0.08 0.94 0.02 101.96 Line 39 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.36 35.61 0.63 18.91 0.05 0.84 0.01 101.40 Line 40 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.07 35.75 0.69 18.90 0.08 0.79 0.00 101.28 Line 41 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.08 34.92 0.57 19.29 0.07 0.84 0.01 100.78 Line 42 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.35 34.92 0.68 19.40 0.09 0.82 0.01 101.27 Line 43 M4-01-08 Traverse 2  0.93 0.07 0.00 
44.82 34.97 0.66 19.16 0.06 0.79 0.00 100.45 Line 44 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.08 35.69 0.64 19.26 0.07 0.77 0.01 101.51 Line 45 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.15 35.70 0.63 19.30 0.05 0.74 0.02 101.59 Line 46 M4-01-08 Traverse 2  0.93 0.06 0.00 
44.95 35.58 0.66 19.39 0.07 0.73 0.01 101.38 Line 47 M4-01-08 Traverse 2  0.94 0.06 0.00 
44.90 35.70 0.65 19.42 0.07 0.80 0.00 101.53 Line 48 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.22 35.78 0.60 19.54 0.05 0.82 0.00 102.01 Line 49 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.11 35.78 0.65 19.42 0.07 0.86 0.01 101.89 Line 50 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.32 35.83 0.61 19.46 0.08 0.80 0.00 102.08 Line 51 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.14 35.33 0.60 19.22 0.07 0.74 0.01 101.09 Line 52 M4-01-08 Traverse 2  0.93 0.06 0.00 
45.13 35.51 0.62 19.09 0.07 0.80 0.01 101.24 Line 53 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.23 35.04 0.62 19.48 0.06 0.87 0.02 101.32 Line 54 M4-01-08 Traverse 2  0.92 0.07 0.00 
45.04 35.27 0.60 18.72 0.06 0.90 0.01 100.59 Line 55 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.27 35.12 0.62 19.06 0.08 0.86 0.01 101.02 Line 56 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.34 35.74 0.64 19.42 0.08 0.79 0.01 102.01 Line 57 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.34 35.17 0.65 19.23 0.09 0.91 0.02 101.40 Line 58 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.42 35.47 0.66 18.99 0.09 0.89 0.00 101.52 Line 59 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.32 35.36 0.63 19.06 0.07 0.89 0.01 101.35 Line 60 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.10 35.57 0.70 18.55 0.07 0.95 0.00 100.94 Line 61 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.06 35.14 0.64 18.08 0.06 0.88 0.00 99.87 Line 62 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.52 35.30 0.66 19.05 0.09 0.82 0.02 101.45 Line 63 M4-01-08 Traverse 2  0.93 0.07 0.00 
45.34 35.45 0.68 19.16 0.08 0.86 0.02 101.59 Line 64 M4-01-08 Traverse 2  0.92 0.07 0.00 
45.26 35.56 0.70 19.18 0.06 0.85 0.01 101.62 Line 65 M4-01-08 Traverse 2  0.92 0.07 0.00 




44.89 35.42 0.66 19.22 0.07 0.86 0.04 101.16 Line 67 M4-01-08 Traverse 2  0.92 0.07 0.00 
45.03 35.64 0.68 19.39 0.07 0.82 0.01 101.64 Line 68 M4-01-08 Traverse 2  0.93 0.07 0.00 
44.73 35.51 0.65 19.43 0.07 0.87 0.02 101.28 Line 69 M4-01-08 Traverse 2  0.92 0.08 0.00 
45.74 35.29 0.70 18.58 0.07 1.02 0.01 101.41 Line 70 M4-01-08 Traverse 2  0.91 0.09 0.00 
45.70 34.95 0.76 18.53 0.08 1.10 0.02 101.14 Line 71 M4-01-08 Traverse 2  0.90 0.10 0.00 
45.66 35.07 0.70 18.78 0.08 1.02 0.01 101.33 Line 72 M4-01-08 Traverse 2  0.91 0.09 0.00 
45.09 34.71 0.68 19.07 0.06 1.00 0.02 100.62 Line 73 M4-01-08 Traverse 2  0.91 0.09 0.00 
66.46 11.33 12.44 3.04 0.49 3.16 1.50 98.42 Line 1 CM 147 Traverse 1  0.29 0.54 0.17 
55.78 27.55 1.00 9.98 0.08 5.74 0.19 100.33 Line 2 CM 147 Traverse 1  0.48 0.50 0.01 
54.99 27.73 0.88 10.39 0.09 5.58 0.17 99.83 Line 3 CM 147 Traverse 1  0.50 0.49 0.01 
57.21 26.47 1.07 9.55 0.06 5.97 0.31 100.65 Line 4 CM 147 Traverse 1  0.46 0.52 0.02 
54.11 27.40 0.84 10.60 0.09 5.46 0.16 98.65 Line 5 CM 147 Traverse 1  0.51 0.48 0.01 
55.84 27.29 0.90 10.41 0.09 5.80 0.16 100.49 Line 6 CM 147 Traverse 1  0.49 0.50 0.01 
56.59 26.73 0.93 9.25 0.06 6.05 0.22 99.84 Line 7 CM 147 Traverse 1  0.45 0.53 0.01 
55.58 28.06 0.87 10.35 0.09 5.54 0.18 100.66 Line 8 CM 147 Traverse 1  0.50 0.49 0.01 
56.34 26.53 0.97 9.59 0.08 5.93 0.20 99.64 Line 9 CM 147 Traverse 1  0.47 0.52 0.01 
62.48 21.63 2.19 6.40 0.05 6.04 1.68 100.47 Line 10 CM 147 Traverse 1  0.33 0.57 0.10 
56.72 26.06 1.10 8.80 0.06 6.28 0.30 99.32 Line 1 CM 147 Traverse 2  0.43 0.55 0.02 
55.61 28.07 0.86 10.62 0.09 5.45 0.19 100.90 Line 2 CM 147 Traverse 2  0.51 0.48 0.01 
55.95 27.68 0.83 10.47 0.07 5.12 0.16 100.28 Line 3 CM 147 Traverse 2  0.53 0.47 0.01 
55.58 27.85 0.90 10.52 0.09 5.35 0.16 100.44 Line 4 CM 147 Traverse 2  0.52 0.47 0.01 
56.19 27.79 0.83 10.05 0.09 5.49 0.17 100.59 Line 5 CM 147 Traverse 2  0.50 0.49 0.01 
55.73 27.40 0.86 10.63 0.11 4.87 0.16 99.77 Line 6 CM 147 Traverse 2  0.54 0.45 0.01 
55.31 27.55 0.82 10.59 0.08 5.14 0.15 99.66 Line 7 CM 147 Traverse 2  0.53 0.46 0.01 
55.82 28.04 0.82 10.46 0.07 5.58 0.19 100.97 Line 8 CM 147 Traverse 2  0.50 0.49 0.01 
56.36 27.51 0.89 9.64 0.08 5.56 0.20 100.24 Line 9 CM 147 Traverse 2  0.48 0.50 0.01 
71.24 14.36 1.75 2.86 0.03 4.72 1.84 96.80 Line 10 CM 147 Traverse 2  0.21 0.63 0.16 
78.73 11.41 0.57 0.52 0.00 4.68 2.40 98.32 Line 11 CM 147 Traverse 2  0.04 0.71 0.24 
54.07 28.41 0.50 10.74 0.08 5.28 0.32 99.41 Line 1 M3-11-08 Traverse 1  0.52 0.46 0.02 
54.36 29.20 0.48 11.56 0.04 4.88 0.24 100.76 Line 2 M3-11-08 Traverse 1  0.56 0.43 0.01 
54.84 28.88 0.58 11.37 0.04 4.20 0.24 100.14 Line 3 M3-11-08 Traverse 1  0.59 0.39 0.02 




55.19 28.78 0.49 11.19 0.04 4.81 0.28 100.77 Line 5 M3-11-08 Traverse 1  0.55 0.43 0.02 
54.36 28.68 0.55 11.45 0.04 4.70 0.25 100.02 Line 6 M3-11-08 Traverse 1  0.57 0.42 0.01 
53.90 28.93 0.50 11.44 0.04 4.83 0.22 99.86 Line 7 M3-11-08 Traverse 1  0.56 0.43 0.01 
54.80 28.61 0.50 11.19 0.05 4.97 0.25 100.38 Line 8 M3-11-08 Traverse 1  0.55 0.44 0.01 
54.96 27.87 0.48 11.21 0.04 4.93 0.29 99.79 Line 9 M3-11-08 Traverse 1  0.55 0.44 0.02 
55.03 28.66 0.50 10.78 0.04 5.10 0.26 100.38 Line 10 M3-11-08 Traverse 1  0.53 0.45 0.02 
54.52 29.09 0.51 11.51 0.05 4.58 0.25 100.52 Line 11 M3-11-08 Traverse 1  0.57 0.41 0.01 
54.40 28.84 0.52 11.31 0.03 4.83 0.25 100.18 Line 12 M3-11-08 Traverse 1  0.56 0.43 0.01 
54.71 28.93 0.55 11.31 0.02 4.72 0.27 100.52 Line 13 M3-11-08 Traverse 1  0.56 0.42 0.02 
54.92 28.81 0.49 11.09 0.05 4.78 0.27 100.41 Line 14 M3-11-08 Traverse 1  0.55 0.43 0.02 
54.89 28.62 0.50 11.31 0.06 4.98 0.22 100.58 Line 15 M3-11-08 Traverse 1  0.55 0.44 0.01 
54.97 28.26 0.53 11.22 0.04 4.65 0.27 99.93 Line 16 M3-11-08 Traverse 1  0.56 0.42 0.02 
54.55 29.12 0.48 11.59 0.04 4.80 0.25 100.84 Line 17 M3-11-08 Traverse 1  0.56 0.42 0.01 
54.49 29.14 0.48 11.42 0.03 4.09 0.29 99.92 Line 18 M3-11-08 Traverse 1  0.60 0.39 0.02 
54.49 29.20 0.51 11.61 0.05 4.80 0.25 100.91 Line 19 M3-11-08 Traverse 1  0.56 0.42 0.01 
54.25 29.03 0.51 11.54 0.04 4.79 0.26 100.40 Line 20 M3-11-08 Traverse 1  0.56 0.42 0.01 
54.70 28.84 0.52 11.35 0.04 4.79 0.25 100.49 Line 21 M3-11-08 Traverse 1  0.56 0.43 0.01 
54.84 28.80 0.53 11.17 0.05 4.86 0.27 100.51 Line 22 M3-11-08 Traverse 1  0.55 0.43 0.02 
54.65 28.72 0.48 11.44 0.04 4.30 0.26 99.88 Line 23 M3-11-08 Traverse 1  0.59 0.40 0.02 
53.85 29.33 0.52 11.96 0.06 4.49 0.24 100.46 Line 24 M3-11-08 Traverse 1  0.59 0.40 0.01 
53.86 28.67 0.52 11.57 0.02 4.50 0.23 99.37 Line 25 M3-11-08 Traverse 1  0.58 0.41 0.01 
54.15 29.38 0.52 11.75 0.03 4.24 0.26 100.33 Line 26 M3-11-08 Traverse 1  0.60 0.39 0.02 
54.35 29.21 0.52 11.36 0.04 4.76 0.23 100.47 Line 27 M3-11-08 Traverse 1  0.56 0.43 0.01 
54.73 28.38 0.51 11.39 0.04 4.77 0.26 100.08 Line 28 M3-11-08 Traverse 1  0.56 0.42 0.02 
54.95 28.93 0.52 11.23 0.04 4.83 0.25 100.75 Line 29 M3-11-08 Traverse 1  0.55 0.43 0.01 
55.21 28.60 0.53 11.27 0.02 4.74 0.25 100.63 Line 30 M3-11-08 Traverse 1  0.56 0.43 0.01 
55.26 28.72 0.45 11.02 0.04 4.97 0.28 100.73 Line 31 M3-11-08 Traverse 1  0.54 0.44 0.02 
54.92 28.71 0.53 11.06 0.03 4.99 0.27 100.51 Line 32 M3-11-08 Traverse 1  0.54 0.44 0.02 
54.34 28.90 0.48 11.17 0.05 4.89 0.27 100.10 Line 33 M3-11-08 Traverse 1  0.55 0.44 0.02 
54.78 29.06 0.59 11.32 0.05 4.56 0.24 100.60 Line 34 M3-11-08 Traverse 1  0.57 0.42 0.01 
54.88 28.82 0.52 11.17 0.02 4.87 0.25 100.53 Line 35 M3-11-08 Traverse 1  0.55 0.43 0.01 




55.02 29.02 0.49 11.42 0.04 4.95 0.26 101.20 Line 37 M3-11-08 Traverse 1  0.55 0.43 0.01 
54.50 29.03 0.49 11.43 0.03 4.73 0.26 100.48 Line 38 M3-11-08 Traverse 1  0.56 0.42 0.02 
55.00 29.01 0.54 11.06 0.03 4.85 0.28 100.78 Line 39 M3-11-08 Traverse 1  0.55 0.44 0.02 
55.14 28.71 0.55 11.41 0.03 4.82 0.27 100.93 Line 40 M3-11-08 Traverse 1  0.56 0.43 0.02 
54.95 28.43 0.52 11.34 0.04 4.85 0.28 100.42 Line 41 M3-11-08 Traverse 1  0.55 0.43 0.02 
55.04 28.66 0.52 11.08 0.05 4.96 0.28 100.60 Line 42 M3-11-08 Traverse 1  0.54 0.44 0.02 
55.32 28.81 0.49 10.98 0.04 5.08 0.29 101.01 Line 43 M3-11-08 Traverse 1  0.54 0.45 0.02 
54.99 28.77 0.48 10.93 0.04 5.21 0.26 100.68 Line 44 M3-11-08 Traverse 1  0.53 0.46 0.02 
55.23 28.28 0.47 11.10 0.03 5.08 0.29 100.46 Line 45 M3-11-08 Traverse 1  0.54 0.45 0.02 
55.52 28.62 0.52 10.85 0.05 5.03 0.28 100.87 Line 46 M3-11-08 Traverse 1  0.53 0.45 0.02 
55.68 28.61 0.52 10.98 0.05 5.02 0.28 101.14 Line 47 M3-11-08 Traverse 1  0.54 0.45 0.02 
55.52 28.70 0.55 11.04 0.05 5.04 0.25 101.14 Line 48 M3-11-08 Traverse 1  0.54 0.45 0.01 
55.20 28.68 0.51 10.93 0.02 4.93 0.30 100.58 Line 49 M3-11-08 Traverse 1  0.54 0.44 0.02 
55.36 28.74 0.46 10.96 0.04 5.13 0.27 100.96 Line 50 M3-11-08 Traverse 1  0.53 0.45 0.02 
55.34 29.07 0.49 11.19 0.04 5.00 0.25 101.38 Line 51 M3-11-08 Traverse 1  0.55 0.44 0.01 
54.23 28.56 0.49 11.17 0.05 4.78 0.26 99.54 Line 52 M3-11-08 Traverse 1  0.55 0.43 0.02 
54.97 28.73 0.50 11.22 0.04 4.63 0.27 100.36 Line 53 M3-11-08 Traverse 1  0.56 0.42 0.02 
55.04 28.78 0.51 10.97 0.04 4.94 0.29 100.57 Line 54 M3-11-08 Traverse 1  0.54 0.44 0.02 
55.66 28.97 0.51 10.97 0.02 5.03 0.29 101.45 Line 55 M3-11-08 Traverse 1  0.54 0.45 0.02 
55.71 28.56 0.46 10.81 0.06 4.99 0.28 100.88 Line 56 M3-11-08 Traverse 1  0.54 0.45 0.02 
55.19 28.57 0.57 10.80 0.04 5.15 0.30 100.62 Line 57 M3-11-08 Traverse 1  0.53 0.46 0.02 
56.17 28.67 0.53 10.73 0.02 5.26 0.29 101.67 Line 58 M3-11-08 Traverse 1  0.52 0.46 0.02 
56.05 28.66 0.55 10.75 0.03 5.10 0.30 101.43 Line 59 M3-11-08 Traverse 1  0.53 0.45 0.02 
16.78 7.46 0.25 2.38 0.03 1.84 0.20 28.96 Line 1 M3-11-08 Traverse 2  0.40 0.56 0.04 
57.12 26.60 0.56 8.68 0.03 6.43 0.45 99.87 Line 2 M3-11-08 Traverse 2  0.42 0.56 0.03 
57.70 26.17 0.61 8.80 0.03 6.46 0.44 100.20 Line 3 M3-11-08 Traverse 2  0.42 0.56 0.02 
58.18 26.16 0.51 8.44 0.03 6.35 0.43 100.09 Line 4 M3-11-08 Traverse 2  0.41 0.56 0.02 
58.06 26.47 0.55 8.53 0.03 6.25 0.46 100.35 Line 5 M3-11-08 Traverse 2  0.42 0.55 0.03 
58.61 25.82 0.54 8.39 0.05 6.14 0.43 99.98 Line 6 M3-11-08 Traverse 2  0.42 0.56 0.03 
57.50 26.69 0.52 8.59 0.05 6.28 0.42 100.05 Line 7 M3-11-08 Traverse 2  0.42 0.56 0.02 
59.33 27.19 0.53 8.49 0.05 5.45 0.42 101.46 Line 8 M3-11-08 Traverse 2  0.45 0.52 0.03 




58.01 26.62 0.60 8.76 0.05 5.92 0.42 100.37 Line 10 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.72 25.73 0.46 8.55 0.04 6.23 0.45 99.18 Line 11 M3-11-08 Traverse 2  0.42 0.55 0.03 
57.64 26.71 0.57 8.97 0.03 5.95 0.41 100.28 Line 12 M3-11-08 Traverse 2  0.44 0.53 0.02 
57.66 26.72 0.57 8.93 0.04 6.09 0.41 100.41 Line 13 M3-11-08 Traverse 2  0.44 0.54 0.02 
56.98 26.91 0.47 8.76 0.04 5.74 0.42 99.33 Line 14 M3-11-08 Traverse 2  0.45 0.53 0.03 
58.98 27.39 0.55 9.00 0.04 6.21 0.44 102.61 Line 15 M3-11-08 Traverse 2  0.43 0.54 0.03 
65.17 14.12 2.36 1.72 0.50 2.44 3.62 89.94 Line 16 M3-11-08 Traverse 2  0.16 0.42 0.41 
58.85 22.90 1.16 6.63 0.16 5.50 1.33 96.53 Line 17 M3-11-08 Traverse 2  0.37 0.55 0.09 
56.45 27.08 0.53 9.41 0.03 5.81 0.36 99.68 Line 18 M3-11-08 Traverse 2  0.46 0.52 0.02 
58.00 26.31 0.55 8.22 0.03 6.28 0.41 99.79 Line 19 M3-11-08 Traverse 2  0.41 0.57 0.02 
57.90 26.23 0.47 8.67 0.05 6.40 0.45 100.19 Line 20 M3-11-08 Traverse 2  0.42 0.56 0.03 
57.83 26.51 0.51 8.64 0.05 6.37 0.43 100.33 Line 21 M3-11-08 Traverse 2  0.42 0.56 0.02 
57.95 26.46 0.54 8.35 0.05 5.94 0.40 99.69 Line 22 M3-11-08 Traverse 2  0.43 0.55 0.02 
58.12 26.46 0.49 8.38 0.04 6.30 0.45 100.24 Line 23 M3-11-08 Traverse 2  0.41 0.56 0.03 
59.51 25.53 0.51 7.47 0.03 6.77 0.52 100.34 Line 24 M3-11-08 Traverse 2  0.37 0.60 0.03 
58.77 24.72 0.53 7.52 0.05 6.05 0.51 98.14 Line 25 M3-11-08 Traverse 2  0.39 0.57 0.03 
58.50 26.26 0.54 8.19 0.05 6.39 0.43 100.36 Line 26 M3-11-08 Traverse 2  0.40 0.57 0.03 
58.32 26.01 0.55 7.96 0.03 6.44 0.44 99.75 Line 27 M3-11-08 Traverse 2  0.40 0.58 0.03 
58.85 25.82 0.52 7.79 0.04 6.66 0.48 100.16 Line 28 M3-11-08 Traverse 2  0.38 0.59 0.03 
59.03 25.80 0.50 7.87 0.05 6.65 0.49 100.39 Line 29 M3-11-08 Traverse 2  0.38 0.59 0.03 
58.78 26.22 0.51 8.14 0.05 6.51 0.49 100.71 Line 30 M3-11-08 Traverse 2  0.40 0.57 0.03 
58.39 26.33 0.52 8.00 0.04 6.38 0.47 100.13 Line 31 M3-11-08 Traverse 2  0.40 0.57 0.03 
57.94 26.92 0.52 8.79 0.05 6.41 0.40 101.03 Line 32 M3-11-08 Traverse 2  0.42 0.56 0.02 
58.74 26.39 0.52 8.57 0.04 6.28 0.42 100.96 Line 33 M3-11-08 Traverse 2  0.42 0.56 0.02 
58.18 26.65 0.56 8.68 0.03 6.26 0.43 100.80 Line 34 M3-11-08 Traverse 2  0.42 0.55 0.02 
56.80 26.85 0.49 8.98 0.06 6.09 0.39 99.65 Line 35 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.45 26.80 0.57 8.85 0.05 6.14 0.38 100.23 Line 36 M3-11-08 Traverse 2  0.43 0.54 0.02 
58.21 26.81 0.58 8.83 0.04 6.16 0.44 101.07 Line 37 M3-11-08 Traverse 2  0.43 0.54 0.03 
57.65 26.32 0.54 8.50 0.02 4.77 0.44 98.25 Line 38 M3-11-08 Traverse 2  0.48 0.49 0.03 
58.15 26.34 0.55 8.42 0.05 6.23 0.47 100.21 Line 39 M3-11-08 Traverse 2  0.42 0.56 0.03 
58.54 26.50 0.56 8.45 0.03 6.35 0.44 100.88 Line 40 M3-11-08 Traverse 2  0.41 0.56 0.03 




58.14 26.46 0.51 8.23 0.03 6.29 0.43 100.09 Line 42 M3-11-08 Traverse 2  0.41 0.57 0.03 
58.13 26.41 0.49 8.13 0.05 5.93 0.45 99.59 Line 43 M3-11-08 Traverse 2  0.42 0.55 0.03 
57.62 26.63 0.56 8.67 0.05 6.23 0.42 100.20 Line 44 M3-11-08 Traverse 2  0.42 0.55 0.02 
58.01 26.47 0.58 8.36 0.05 6.29 0.44 100.19 Line 45 M3-11-08 Traverse 2  0.41 0.56 0.03 
58.29 26.53 0.51 8.70 0.05 6.31 0.44 100.83 Line 46 M3-11-08 Traverse 2  0.42 0.55 0.03 
57.94 26.41 0.54 8.37 0.06 6.41 0.44 100.17 Line 47 M3-11-08 Traverse 2  0.41 0.57 0.03 
57.95 26.31 0.56 8.45 0.06 5.93 0.45 99.70 Line 48 M3-11-08 Traverse 2  0.43 0.54 0.03 
57.98 26.69 0.52 8.63 0.04 6.11 0.45 100.41 Line 49 M3-11-08 Traverse 2  0.43 0.55 0.03 
57.94 26.51 0.51 8.84 0.04 6.05 0.40 100.29 Line 50 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.62 26.12 0.53 8.05 0.05 5.90 0.42 98.69 Line 51 M3-11-08 Traverse 2  0.42 0.56 0.03 
58.39 26.10 0.50 8.22 0.04 6.64 0.45 100.34 Line 52 M3-11-08 Traverse 2  0.40 0.58 0.03 
58.15 26.13 0.57 8.22 0.02 6.51 0.49 100.08 Line 53 M3-11-08 Traverse 2  0.40 0.57 0.03 
57.72 27.09 0.57 9.37 0.04 5.95 0.39 101.12 Line 54 M3-11-08 Traverse 2  0.46 0.52 0.02 
57.93 26.77 0.50 8.63 0.05 6.01 0.37 100.26 Line 55 M3-11-08 Traverse 2  0.43 0.55 0.02 
58.26 26.62 0.51 8.55 0.05 6.23 0.48 100.70 Line 56 M3-11-08 Traverse 2  0.42 0.55 0.03 
58.98 25.79 0.55 7.60 0.05 6.44 0.51 99.92 Line 57 M3-11-08 Traverse 2  0.38 0.59 0.03 
58.58 25.76 0.57 8.06 0.05 6.27 0.51 99.79 Line 58 M3-11-08 Traverse 2  0.40 0.57 0.03 
60.17 25.40 0.60 7.09 0.06 6.86 0.60 100.77 Line 59 M3-11-08 Traverse 2  0.35 0.61 0.04 
59.43 25.86 0.58 7.82 0.04 6.80 0.52 101.04 Line 60 M3-11-08 Traverse 2  0.38 0.59 0.03 
59.54 25.40 0.51 7.35 0.04 6.36 0.94 100.14 Line 61 M3-11-08 Traverse 2  0.37 0.58 0.06 
61.54 23.51 1.03 6.75 0.14 5.62 1.20 99.79 Line 62 M3-11-08 Traverse 2  0.37 0.55 0.08 
58.45 26.59 0.51 8.34 0.04 6.45 0.44 100.83 Line 63 M3-11-08 Traverse 2  0.41 0.57 0.03 
58.15 26.24 0.52 8.42 0.05 6.35 0.45 100.17 Line 64 M3-11-08 Traverse 2  0.41 0.56 0.03 
59.02 25.92 0.57 8.13 0.05 6.54 0.48 100.71 Line 65 M3-11-08 Traverse 2  0.40 0.58 0.03 
58.88 26.04 0.52 8.17 0.05 6.45 0.52 100.64 Line 66 M3-11-08 Traverse 2  0.40 0.57 0.03 
59.45 25.80 0.53 7.92 0.04 6.25 0.52 100.52 Line 67 M3-11-08 Traverse 2  0.40 0.57 0.03 
58.89 25.90 0.53 8.06 0.06 6.52 0.45 100.41 Line 68 M3-11-08 Traverse 2  0.40 0.58 0.03 
57.16 26.18 0.56 9.10 0.06 5.86 0.39 99.30 Line 69 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.64 26.95 0.52 9.32 0.05 5.94 0.40 100.82 Line 70 M3-11-08 Traverse 2  0.45 0.52 0.02 
57.56 26.50 0.52 9.09 0.04 6.07 0.34 100.12 Line 71 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.77 26.93 0.57 8.97 0.05 6.11 0.40 100.81 Line 72 M3-11-08 Traverse 2  0.44 0.54 0.02 




57.96 26.81 0.53 8.81 0.04 5.10 0.41 99.66 Line 74 M3-11-08 Traverse 2  0.48 0.50 0.03 
57.64 27.05 0.52 9.15 0.05 5.83 0.40 100.65 Line 75 M3-11-08 Traverse 2  0.45 0.52 0.02 
57.25 25.22 0.53 8.65 0.03 6.11 0.45 98.22 Line 76 M3-11-08 Traverse 2  0.43 0.55 0.03 
58.03 26.36 0.53 8.98 0.02 6.13 0.36 100.42 Line 77 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.49 26.92 0.54 9.15 0.03 5.89 0.37 100.40 Line 78 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.76 27.00 0.53 9.23 0.04 6.01 0.36 100.93 Line 79 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.76 25.90 0.52 8.92 0.04 6.11 0.41 99.66 Line 80 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.67 27.04 0.57 8.84 0.05 6.15 0.39 100.72 Line 81 M3-11-08 Traverse 2  0.43 0.54 0.02 
57.44 27.25 0.58 9.32 0.06 5.66 0.42 100.74 Line 82 M3-11-08 Traverse 2  0.46 0.51 0.02 
57.37 27.19 0.53 9.31 0.03 6.01 0.37 100.80 Line 83 M3-11-08 Traverse 2  0.45 0.53 0.02 
56.53 27.24 0.50 9.28 0.04 6.02 0.37 99.97 Line 84 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.61 26.90 0.55 9.03 0.03 5.95 0.41 100.48 Line 85 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.64 27.03 0.54 8.78 0.04 5.95 0.37 100.35 Line 86 M3-11-08 Traverse 2  0.44 0.54 0.02 
57.96 26.92 0.54 8.51 0.05 5.86 0.38 100.22 Line 87 M3-11-08 Traverse 2  0.43 0.54 0.02 
57.34 26.84 0.53 9.19 0.05 5.96 0.40 100.31 Line 88 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.97 27.36 0.57 9.35 0.05 5.96 0.37 101.62 Line 89 M3-11-08 Traverse 2  0.45 0.52 0.02 
57.53 27.07 0.52 9.04 0.03 5.54 0.39 100.12 Line 90 M3-11-08 Traverse 2  0.46 0.51 0.02 
58.05 26.92 0.55 8.94 0.05 5.90 0.41 100.82 Line 91 M3-11-08 Traverse 2  0.44 0.53 0.02 
57.87 26.73 0.54 8.93 0.04 5.81 0.41 100.33 Line 92 M3-11-08 Traverse 2  0.45 0.53 0.02 
57.78 25.74 0.58 8.91 0.08 5.66 0.54 99.28 Line 93 M3-11-08 Traverse 2  0.45 0.52 0.03 
58.14 26.62 0.52 8.59 0.04 5.95 0.42 100.29 Line 94 M3-11-08 Traverse 2  0.43 0.54 0.03 
58.02 26.24 0.53 8.55 0.05 6.01 0.40 99.81 Line 95 M3-11-08 Traverse 2  0.43 0.55 0.02 
58.95 26.81 0.53 8.56 0.05 6.31 0.44 101.64 Line 96 M3-11-08 Traverse 2  0.42 0.56 0.03 
59.14 26.39 0.48 8.46 0.04 6.37 0.46 101.34 Line 97 M3-11-08 Traverse 2  0.41 0.56 0.03 
56.96 26.14 0.60 8.35 0.05 6.43 0.43 98.96 Line 1 M3-11-08 Traverse 3  0.41 0.57 0.02 
57.50 26.15 0.56 8.73 0.06 6.23 0.43 99.67 Line 2 M3-11-08 Traverse 3  0.43 0.55 0.03 
57.18 26.49 0.59 8.77 0.04 5.96 0.41 99.43 Line 3 M3-11-08 Traverse 3  0.44 0.54 0.02 
57.57 26.85 0.48 8.95 0.05 6.33 0.39 100.61 Line 4 M3-11-08 Traverse 3  0.43 0.55 0.02 
57.24 26.23 0.53 8.73 0.04 6.24 0.41 99.41 Line 5 M3-11-08 Traverse 3  0.43 0.55 0.02 
57.75 26.56 0.57 8.66 0.05 6.35 0.46 100.41 Line 6 M3-11-08 Traverse 3  0.42 0.56 0.03 
57.97 26.43 0.52 8.71 0.06 6.56 0.44 100.70 Line 7 M3-11-08 Traverse 3  0.41 0.56 0.02 




58.53 26.05 0.61 8.10 0.06 6.02 0.45 99.82 Line 9 M3-11-08 Traverse 3  0.41 0.56 0.03 
58.52 26.06 0.60 8.27 0.06 6.48 0.51 100.50 Line 10 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.83 26.09 0.52 7.53 0.04 6.64 0.47 100.12 Line 11 M3-11-08 Traverse 3  0.37 0.60 0.03 
58.82 26.20 0.53 8.21 0.05 6.67 0.50 100.98 Line 12 M3-11-08 Traverse 3  0.39 0.58 0.03 
58.40 25.91 0.51 8.46 0.05 6.06 0.42 99.81 Line 13 M3-11-08 Traverse 3  0.42 0.55 0.03 
58.01 26.06 0.53 8.43 0.05 6.44 0.44 99.97 Line 14 M3-11-08 Traverse 3  0.41 0.57 0.03 
58.67 26.13 0.58 8.18 0.04 6.51 0.48 100.60 Line 15 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.63 26.05 0.58 8.39 0.06 6.57 0.48 100.74 Line 16 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.16 26.11 0.52 8.59 0.04 5.99 0.47 99.87 Line 17 M3-11-08 Traverse 3  0.43 0.54 0.03 
58.10 26.11 0.52 8.50 0.04 6.66 0.41 100.34 Line 18 M3-11-08 Traverse 3  0.40 0.57 0.02 
57.67 26.66 0.50 8.74 0.05 6.16 0.40 100.19 Line 19 M3-11-08 Traverse 3  0.43 0.55 0.02 
57.73 26.75 0.52 9.08 0.03 6.19 0.39 100.68 Line 20 M3-11-08 Traverse 3  0.44 0.54 0.02 
58.38 26.53 0.56 8.71 0.05 6.50 0.44 101.17 Line 21 M3-11-08 Traverse 3  0.42 0.56 0.02 
58.87 25.75 0.58 8.07 0.05 6.67 0.50 100.48 Line 22 M3-11-08 Traverse 3  0.39 0.58 0.03 
58.64 26.15 0.51 8.27 0.05 6.54 0.48 100.65 Line 23 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.22 26.35 0.51 8.45 0.06 6.54 0.47 100.59 Line 24 M3-11-08 Traverse 3  0.41 0.57 0.03 
56.63 27.10 0.57 9.21 0.04 6.29 0.38 100.22 Line 25 M3-11-08 Traverse 3  0.44 0.54 0.02 
57.67 26.81 0.49 9.08 0.06 5.85 0.74 100.70 Line 26 M3-11-08 Traverse 3  0.44 0.51 0.04 
57.82 26.86 0.59 9.04 0.06 6.08 0.61 101.06 Line 27 M3-11-08 Traverse 3  0.44 0.53 0.03 
57.01 27.03 0.54 9.33 0.06 5.88 0.42 100.26 Line 28 M3-11-08 Traverse 3  0.46 0.52 0.02 
57.13 27.29 0.56 9.19 0.05 6.16 0.39 100.77 Line 29 M3-11-08 Traverse 3  0.44 0.54 0.02 
57.66 27.02 0.48 9.14 0.05 5.68 0.39 100.42 Line 30 M3-11-08 Traverse 3  0.46 0.52 0.02 
57.78 26.82 0.54 9.01 0.05 6.16 0.42 100.77 Line 31 M3-11-08 Traverse 3  0.44 0.54 0.02 
58.43 26.28 0.52 8.45 0.04 6.39 0.43 100.55 Line 32 M3-11-08 Traverse 3  0.41 0.56 0.02 
57.27 26.61 0.51 8.59 0.05 5.53 0.43 98.99 Line 33 M3-11-08 Traverse 3  0.45 0.52 0.03 
58.14 26.61 0.53 8.65 0.03 6.38 0.42 100.75 Line 34 M3-11-08 Traverse 3  0.42 0.56 0.02 
58.02 26.36 0.50 8.55 0.06 6.35 0.47 100.30 Line 35 M3-11-08 Traverse 3  0.42 0.56 0.03 
57.67 26.51 0.52 8.69 0.04 6.30 0.44 100.17 Line 36 M3-11-08 Traverse 3  0.42 0.55 0.03 
58.06 26.17 0.54 8.37 0.04 6.12 0.44 99.74 Line 37 M3-11-08 Traverse 3  0.42 0.55 0.03 
58.34 26.59 0.61 8.40 0.05 6.56 0.44 100.99 Line 38 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.32 26.29 0.50 7.93 0.06 6.32 0.46 99.89 Line 39 M3-11-08 Traverse 3  0.40 0.57 0.03 




58.52 26.41 0.52 8.55 0.05 6.42 0.45 100.91 Line 41 M3-11-08 Traverse 3  0.41 0.56 0.03 
58.69 26.11 0.53 8.67 0.05 6.40 0.45 100.89 Line 42 M3-11-08 Traverse 3  0.42 0.56 0.03 
57.49 26.26 0.47 8.44 0.07 6.32 0.43 99.47 Line 43 M3-11-08 Traverse 3  0.41 0.56 0.02 
58.57 26.59 0.56 8.52 0.04 6.42 0.45 101.14 Line 44 M3-11-08 Traverse 3  0.41 0.56 0.03 
57.99 26.15 0.52 8.38 0.05 6.28 0.44 99.81 Line 45 M3-11-08 Traverse 3  0.41 0.56 0.03 
58.18 26.17 0.54 8.37 0.04 6.26 0.49 100.05 Line 46 M3-11-08 Traverse 3  0.41 0.56 0.03 
58.93 25.95 0.47 7.98 0.03 6.56 0.47 100.39 Line 47 M3-11-08 Traverse 3  0.39 0.58 0.03 
58.68 25.69 0.54 7.55 0.04 6.66 0.51 99.67 Line 48 M3-11-08 Traverse 3  0.37 0.60 0.03 
59.69 25.43 0.53 7.67 0.05 6.94 0.53 100.84 Line 49 M3-11-08 Traverse 3  0.37 0.60 0.03 
58.04 25.34 0.53 8.10 0.06 6.65 0.47 99.18 Line 50 M3-11-08 Traverse 3  0.39 0.58 0.03 
59.13 26.03 0.51 7.93 0.05 6.62 0.52 100.80 Line 51 M3-11-08 Traverse 3  0.39 0.58 0.03 
58.58 26.42 0.53 8.08 0.06 6.51 0.46 100.64 Line 52 M3-11-08 Traverse 3  0.40 0.58 0.03 
58.38 26.43 0.57 8.38 0.03 6.69 0.46 100.95 Line 53 M3-11-08 Traverse 3  0.40 0.58 0.03 
58.32 26.26 0.45 8.47 0.04 6.46 0.42 100.41 Line 54 M3-11-08 Traverse 3  0.41 0.57 0.02 
58.12 26.37 0.49 8.45 0.05 6.37 0.42 100.28 Line 55 M3-11-08 Traverse 3  0.41 0.56 0.02 
57.76 26.21 0.59 8.63 0.04 5.95 0.61 99.79 Line 56 M3-11-08 Traverse 3  0.43 0.53 0.04 
58.19 26.38 0.48 8.85 0.05 6.38 0.41 100.74 Line 57 M3-11-08 Traverse 3  0.42 0.55 0.02 
57.65 26.02 0.53 8.60 0.04 6.16 0.44 99.45 Line 58 M3-11-08 Traverse 3  0.42 0.55 0.03 
58.15 26.44 0.54 8.24 0.05 6.17 0.45 100.03 Line 59 M3-11-08 Traverse 3  0.41 0.56 0.03 
58.47 26.09 0.52 8.10 0.04 6.46 0.48 100.15 Line 60 M3-11-08 Traverse 3  0.40 0.57 0.03 
59.78 25.34 0.53 6.98 0.04 6.75 0.56 99.97 Line 61 M3-11-08 Traverse 3  0.35 0.61 0.03 
58.26 26.32 0.51 8.08 0.06 6.74 0.50 100.47 Line 62 M3-11-08 Traverse 3  0.39 0.58 0.03 
58.92 26.00 0.54 7.96 0.05 6.54 0.46 100.47 Line 63 M3-11-08 Traverse 3  0.39 0.58 0.03 
58.44 26.34 0.56 8.17 0.04 6.35 0.46 100.37 Line 64 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.81 25.46 0.58 8.13 0.04 6.35 0.50 99.87 Line 65 M3-11-08 Traverse 3  0.40 0.57 0.03 
59.42 26.17 0.52 7.92 0.03 6.68 0.50 101.24 Line 66 M3-11-08 Traverse 3  0.38 0.59 0.03 
59.12 24.54 0.48 7.11 0.05 6.37 0.55 98.22 Line 67 M3-11-08 Traverse 3  0.37 0.60 0.03 
59.90 25.26 0.51 7.32 0.06 6.75 0.60 100.41 Line 68 M3-11-08 Traverse 3  0.36 0.60 0.04 
58.65 26.40 0.53 8.21 0.05 6.42 0.49 100.74 Line 69 M3-11-08 Traverse 3  0.40 0.57 0.03 
58.24 26.11 0.51 8.67 0.03 6.34 0.44 100.34 Line 70 M3-11-08 Traverse 3  0.42 0.55 0.03 
57.63 26.15 0.58 8.30 0.06 6.08 0.46 99.26 Line 71 M3-11-08 Traverse 3  0.42 0.55 0.03 




58.15 27.00 0.59 8.23 0.04 6.25 0.40 100.65 Line 73 M3-11-08 Traverse 3  0.41 0.57 0.02 
57.88 26.96 0.50 8.76 0.06 6.22 0.38 100.76 Line 74 M3-11-08 Traverse 3  0.43 0.55 0.02 
58.24 26.77 0.60 8.94 0.06 5.91 0.41 100.92 Line 75 M3-11-08 Traverse 3  0.44 0.53 0.02 
58.13 26.57 0.52 8.83 0.06 5.60 0.41 100.10 Line 76 M3-11-08 Traverse 3  0.45 0.52 0.03 
59.15 26.30 0.53 8.36 0.05 6.03 0.44 100.86 Line 77 M3-11-08 Traverse 3  0.42 0.55 0.03 
58.64 26.49 0.56 8.51 0.05 6.41 0.43 101.07 Line 78 M3-11-08 Traverse 3  0.41 0.56 0.02 
59.06 26.60 0.53 8.17 0.04 6.51 0.47 101.38 Line 79 M3-11-08 Traverse 3  0.40 0.57 0.03 
59.15 26.11 0.52 8.02 0.05 6.16 0.50 100.50 Line 80 M3-11-08 Traverse 3  0.41 0.56 0.03 
58.62 26.78 0.54 8.62 0.04 6.20 0.43 101.23 Line 81 M3-11-08 Traverse 3  0.42 0.55 0.03 
57.05 26.98 0.54 9.04 0.05 6.05 0.40 100.11 Line 82 M3-11-08 Traverse 3  0.44 0.54 0.02 
57.88 27.08 0.55 9.14 0.06 5.87 0.40 100.97 Line 83 M3-11-08 Traverse 3  0.45 0.53 0.02 
57.36 26.60 0.55 8.64 0.04 6.00 0.39 99.57 Line 84 M3-11-08 Traverse 3  0.43 0.54 0.02 
58.30 27.19 0.53 8.85 0.06 6.17 0.43 101.53 Line 85 M3-11-08 Traverse 3  0.43 0.54 0.02 
57.99 27.25 0.50 9.41 0.05 6.01 0.37 101.59 Line 86 M3-11-08 Traverse 3  0.45 0.52 0.02 
57.37 27.16 0.64 9.27 0.05 5.86 0.38 100.74 Line 87 M3-11-08 Traverse 3  0.46 0.52 0.02 
58.28 27.05 0.54 8.92 0.05 5.95 0.39 101.19 Line 88 M3-11-08 Traverse 3  0.44 0.53 0.02 
58.33 27.12 0.61 8.75 0.04 5.90 0.38 101.12 Line 89 M3-11-08 Traverse 3  0.44 0.54 0.02 
58.49 27.14 0.55 8.93 0.05 5.98 0.43 101.57 Line 90 M3-11-08 Traverse 3  0.44 0.53 0.03 
53.21 29.82 1.09 12.81 0.08 4.03 0.19 101.24 Line 1 CM 186 Traverse 1  0.63 0.36 0.01 
50.50 31.66 0.96 14.92 0.06 2.85 0.06 101.01 Line 2 CM 186 Traverse 1  0.74 0.26 0.00 
50.64 32.01 0.90 14.94 0.06 2.87 0.05 101.46 Line 3 CM 186 Traverse 1  0.74 0.26 0.00 
49.75 32.18 0.84 15.27 0.10 2.68 0.07 100.89 Line 4 CM 186 Traverse 1  0.76 0.24 0.00 
48.42 32.56 0.75 16.33 0.08 2.03 0.04 100.21 Line 5 CM 186 Traverse 1  0.81 0.18 0.00 
48.95 33.14 0.76 16.33 0.08 2.17 0.05 101.48 Line 6 CM 186 Traverse 1  0.80 0.19 0.00 
48.64 33.51 0.79 16.59 0.06 2.03 0.03 101.66 Line 7 CM 186 Traverse 1  0.82 0.18 0.00 
49.42 32.79 0.78 15.79 0.06 2.46 0.04 101.35 Line 8 CM 186 Traverse 1  0.78 0.22 0.00 
49.24 32.92 0.80 15.76 0.08 2.26 0.04 101.10 Line 9 CM 186 Traverse 1  0.79 0.21 0.00 
49.09 33.13 0.88 16.00 0.07 2.24 0.07 101.48 Line 10 CM 186 Traverse 1  0.79 0.20 0.00 
47.68 32.54 0.90 15.67 0.15 2.42 0.06 99.43 Line 11 CM 186 Traverse 1  0.78 0.22 0.00 
49.42 32.73 0.81 15.85 0.05 2.47 0.06 101.39 Line 12 CM 186 Traverse 1  0.78 0.22 0.00 
49.24 32.68 0.74 16.11 0.05 2.39 0.06 101.27 Line 13 CM 186 Traverse 1  0.79 0.21 0.00 




48.58 33.16 0.76 16.72 0.08 2.03 0.04 101.36 Line 15 CM 186 Traverse 1  0.82 0.18 0.00 
46.69 33.50 0.79 16.74 0.06 1.93 0.06 99.78 Line 16 CM 186 Traverse 1  0.82 0.17 0.00 
49.78 32.68 0.73 15.44 0.05 2.43 0.05 101.16 Line 17 CM 186 Traverse 1  0.78 0.22 0.00 
48.23 30.72 2.96 14.65 1.65 1.98 0.08 100.27 Line 18 CM 186 Traverse 1  0.80 0.20 0.00 
48.62 33.04 0.82 16.33 0.06 2.03 0.03 100.94 Line 19 CM 186 Traverse 1  0.81 0.18 0.00 
48.53 33.43 0.87 16.79 0.05 2.00 0.02 101.69 Line 20 CM 186 Traverse 1  0.82 0.18 0.00 
48.17 33.45 0.79 16.90 0.09 2.13 0.02 101.56 Line 21 CM 186 Traverse 1  0.81 0.19 0.00 
49.39 32.50 0.86 15.88 0.08 2.41 0.05 101.17 Line 22 CM 186 Traverse 1  0.78 0.21 0.00 
50.34 32.17 0.88 14.97 0.08 2.76 0.09 101.29 Line 23 CM 186 Traverse 1  0.75 0.25 0.01 
48.49 33.28 0.77 16.39 0.06 2.07 0.05 101.12 Line 24 CM 186 Traverse 1  0.81 0.19 0.00 
49.65 32.49 0.89 16.04 0.08 2.32 0.04 101.52 Line 25 CM 186 Traverse 1  0.79 0.21 0.00 
49.84 32.29 0.79 15.69 0.10 2.56 0.05 101.33 Line 26 CM 186 Traverse 1  0.77 0.23 0.00 
49.88 32.14 0.89 15.47 0.11 2.61 0.06 101.16 Line 27 CM 186 Traverse 1  0.76 0.23 0.00 
49.75 32.17 0.80 15.64 0.10 2.60 0.04 101.10 Line 28 CM 186 Traverse 1  0.77 0.23 0.00 
49.72 32.27 0.76 14.99 0.12 2.58 0.05 100.49 Line 29 CM 186 Traverse 1  0.76 0.24 0.00 
49.57 32.10 0.84 15.19 0.12 2.60 0.03 100.46 Line 30 CM 186 Traverse 1  0.76 0.24 0.00 
50.84 31.47 0.82 14.86 0.11 2.82 0.04 100.96 Line 31 CM 186 Traverse 1  0.74 0.25 0.00 
50.74 31.73 0.82 14.56 0.11 2.92 0.03 100.91 Line 32 CM 186 Traverse 1  0.73 0.27 0.00 
46.81 29.78 0.73 14.80 0.12 2.66 0.04 94.95 Line 33 CM 186 Traverse 1  0.75 0.25 0.00 
50.28 31.95 0.81 15.03 0.12 2.75 0.06 100.99 Line 34 CM 186 Traverse 1  0.75 0.25 0.00 
51.33 31.02 0.92 14.30 0.12 3.06 0.05 100.80 Line 35 CM 186 Traverse 1  0.72 0.28 0.00 
51.08 31.04 0.90 14.45 0.15 2.98 0.06 100.66 Line 36 CM 186 Traverse 1  0.73 0.27 0.00 
50.97 30.92 0.88 14.44 0.13 3.24 0.05 100.62 Line 37 CM 186 Traverse 1  0.71 0.29 0.00 
51.16 31.37 0.88 14.48 0.12 3.24 0.06 101.32 Line 38 CM 186 Traverse 1  0.71 0.29 0.00 
50.87 31.27 0.91 14.35 0.12 3.10 0.07 100.69 Line 39 CM 186 Traverse 1  0.72 0.28 0.00 
50.59 30.87 0.91 14.46 0.10 2.96 0.14 100.04 Line 40 CM 186 Traverse 1  0.72 0.27 0.01 
51.13 30.69 1.02 14.27 0.11 3.07 0.09 100.38 Line 41 CM 186 Traverse 1  0.72 0.28 0.01 
51.52 30.53 1.15 13.85 0.08 3.00 0.10 100.23 Line 42 CM 186 Traverse 1  0.71 0.28 0.01 
52.95 29.78 1.11 12.89 0.11 3.73 0.17 100.74 Line 1 CM 186 Traverse 2  0.65 0.34 0.01 
51.23 31.04 0.92 14.29 0.10 2.92 0.08 100.58 Line 2 CM 186 Traverse 2  0.73 0.27 0.00 
51.46 30.90 0.86 14.19 0.12 3.54 0.07 101.14 Line 3 CM 186 Traverse 2  0.69 0.31 0.00 




50.87 30.90 0.90 14.84 0.11 3.14 0.04 100.78 Line 5 CM 186 Traverse 2  0.72 0.28 0.00 
49.34 32.22 0.84 15.68 0.13 2.54 0.03 100.77 Line 6 CM 186 Traverse 2  0.77 0.23 0.00 
51.06 31.52 0.82 14.57 0.11 3.25 0.08 101.41 Line 7 CM 186 Traverse 2  0.71 0.29 0.00 
51.25 30.82 0.86 14.10 0.13 3.37 0.06 100.59 Line 8 CM 186 Traverse 2  0.70 0.30 0.00 
51.24 31.25 0.78 14.14 0.12 3.49 0.05 101.07 Line 9 CM 186 Traverse 2  0.69 0.31 0.00 
50.76 31.06 0.77 13.98 0.14 3.53 0.05 100.28 Line 10 CM 186 Traverse 2  0.68 0.31 0.00 
50.52 31.56 0.86 14.67 0.11 2.64 0.05 100.40 Line 11 CM 186 Traverse 2  0.75 0.24 0.00 
48.87 32.67 0.76 15.90 0.10 2.02 0.04 100.36 Line 12 CM 186 Traverse 2  0.81 0.19 0.00 
49.19 32.53 0.74 15.71 0.10 2.16 0.04 100.45 Line 13 CM 186 Traverse 2  0.80 0.20 0.00 
49.30 32.65 0.78 15.96 0.10 2.17 0.06 101.01 Line 14 CM 186 Traverse 2  0.80 0.20 0.00 
49.01 32.65 0.73 16.03 0.10 2.08 0.03 100.63 Line 15 CM 186 Traverse 2  0.81 0.19 0.00 
50.87 31.02 0.82 14.51 0.12 2.79 0.07 100.20 Line 16 CM 186 Traverse 2  0.74 0.26 0.00 
50.83 31.12 0.88 14.49 0.11 2.76 0.05 100.24 Line 17 CM 186 Traverse 2  0.74 0.26 0.00 
51.22 31.37 0.90 14.47 0.14 3.30 0.07 101.48 Line 18 CM 186 Traverse 2  0.70 0.29 0.00 
47.83 28.06 2.99 12.93 0.64 2.93 0.12 95.51 Line 19 CM 186 Traverse 2  0.70 0.29 0.01 
50.89 30.88 0.78 13.93 0.14 3.23 0.04 99.89 Line 20 CM 186 Traverse 2  0.70 0.29 0.00 
51.22 31.21 0.83 14.13 0.13 3.30 0.10 100.91 Line 21 CM 186 Traverse 2  0.70 0.30 0.01 
51.01 31.14 0.88 14.39 0.13 3.51 0.06 101.12 Line 22 CM 186 Traverse 2  0.69 0.31 0.00 
50.70 31.23 0.88 14.50 0.12 3.10 0.06 100.58 Line 23 CM 186 Traverse 2  0.72 0.28 0.00 
50.41 31.39 0.81 14.68 0.12 3.26 0.07 100.75 Line 24 CM 186 Traverse 2  0.71 0.29 0.00 
50.57 31.15 0.84 14.50 0.13 3.22 0.06 100.48 Line 25 CM 186 Traverse 2  0.71 0.29 0.00 
50.14 31.02 0.83 15.07 0.11 3.16 0.08 100.40 Line 26 CM 186 Traverse 2  0.72 0.27 0.00 
49.62 30.27 1.96 13.98 0.89 3.00 0.06 99.78 Line 27 CM 186 Traverse 2  0.72 0.28 0.00 
49.91 31.37 1.09 14.41 0.27 3.12 0.07 100.25 Line 28 CM 186 Traverse 2  0.72 0.28 0.00 
50.84 30.61 0.88 14.22 0.09 3.25 0.09 99.98 Line 29 CM 186 Traverse 2  0.70 0.29 0.01 
50.38 31.61 0.91 14.26 0.09 3.05 0.09 100.39 Line 30 CM 186 Traverse 2  0.72 0.28 0.01 
49.78 31.70 0.86 15.04 0.11 2.97 0.06 100.51 Line 31 CM 186 Traverse 2  0.73 0.26 0.00 
49.03 32.31 0.82 15.42 0.09 2.67 0.04 100.38 Line 32 CM 186 Traverse 2  0.76 0.24 0.00 
49.44 31.93 0.92 15.19 0.10 2.69 0.05 100.33 Line 33 CM 186 Traverse 2  0.75 0.24 0.00 
50.13 31.44 0.83 14.93 0.08 2.24 0.06 99.72 Line 1 CM 186 Traverse 3  0.78 0.21 0.00 
49.30 31.16 0.92 15.26 0.07 2.07 0.08 98.85 Line 2 CM 186 Traverse 3  0.80 0.20 0.01 




50.09 31.21 0.93 14.86 0.10 2.15 0.07 99.41 Line 4 CM 186 Traverse 3  0.79 0.21 0.00 
48.31 29.68 1.38 14.15 0.54 1.63 0.08 95.77 Line 5 CM 186 Traverse 3  0.82 0.17 0.01 
46.33 34.37 0.74 18.36 0.05 1.02 0.00 100.86 Line 6 CM 186 Traverse 3  0.91 0.09 0.00 
46.05 34.16 0.66 18.37 0.03 0.93 0.02 100.21 Line 7 CM 186 Traverse 3  0.92 0.08 0.00 
46.15 34.90 0.65 18.47 0.04 0.92 0.02 101.15 Line 8 CM 186 Traverse 3  0.92 0.08 0.00 
45.79 34.92 0.61 18.30 0.03 0.80 0.02 100.48 Line 9 CM 186 Traverse 3  0.93 0.07 0.00 
45.88 34.94 0.62 18.85 0.02 0.83 0.02 101.16 Line 10 CM 186 Traverse 3  0.93 0.07 0.00 
45.98 34.90 0.65 18.50 0.05 0.90 0.04 101.01 Line 11 CM 186 Traverse 3  0.92 0.08 0.00 
46.02 34.86 0.67 18.47 0.02 1.01 0.04 101.08 Line 12 CM 186 Traverse 3  0.91 0.09 0.00 
46.17 34.70 0.69 18.67 0.03 0.89 0.03 101.17 Line 13 CM 186 Traverse 3  0.92 0.08 0.00 
46.46 34.72 0.69 18.40 0.04 0.99 0.03 101.32 Line 14 CM 186 Traverse 3  0.91 0.09 0.00 
47.49 33.79 0.78 17.21 0.05 1.33 0.04 100.70 Line 15 CM 186 Traverse 3  0.87 0.12 0.00 
46.47 34.07 0.76 17.80 0.03 1.16 0.05 100.34 Line 16 CM 186 Traverse 3  0.89 0.11 0.00 
45.87 34.63 0.74 17.73 0.03 1.06 0.04 100.10 Line 17 CM 186 Traverse 3  0.90 0.10 0.00 
45.31 34.55 0.79 18.35 0.04 1.13 0.11 100.28 Line 18 CM 186 Traverse 3  0.89 0.10 0.01 
45.75 34.38 0.75 18.33 0.03 1.13 0.08 100.44 Line 19 CM 186 Traverse 3  0.90 0.10 0.00 
46.44 34.05 0.73 18.07 0.04 1.19 0.04 100.56 Line 20 CM 186 Traverse 3  0.89 0.11 0.00 
46.43 34.74 0.74 18.08 0.04 0.94 0.04 101.02 Line 21 CM 186 Traverse 3  0.91 0.09 0.00 
46.05 34.80 0.69 18.64 0.03 0.90 0.05 101.15 Line 22 CM 186 Traverse 3  0.92 0.08 0.00 
47.21 33.46 1.11 17.23 0.07 1.28 0.08 100.44 Line 23 CM 186 Traverse 3  0.88 0.12 0.00 
45.76 34.76 0.77 18.06 0.03 1.04 0.05 100.47 Line 24 CM 186 Traverse 3  0.90 0.09 0.00 
46.49 34.32 0.72 17.88 0.04 1.27 0.04 100.76 Line 25 CM 186 Traverse 3  0.88 0.11 0.00 
46.89 33.96 0.75 17.62 0.04 1.24 0.04 100.54 Line 26 CM 186 Traverse 3  0.89 0.11 0.00 
45.94 35.02 0.73 18.34 0.03 0.90 0.02 100.98 Line 27 CM 186 Traverse 3  0.92 0.08 0.00 
45.67 34.71 0.61 18.40 0.04 0.96 0.02 100.40 Line 28 CM 186 Traverse 3  0.91 0.09 0.00 
45.89 34.93 0.65 18.44 0.03 0.88 0.00 100.82 Line 29 CM 186 Traverse 3  0.92 0.08 0.00 
46.65 34.10 0.71 17.88 0.04 1.18 0.03 100.59 Line 30 CM 186 Traverse 3  0.89 0.11 0.00 
46.48 34.37 0.80 17.80 0.03 1.15 0.04 100.67 Line 31 CM 186 Traverse 3  0.89 0.10 0.00 
46.97 29.70 2.80 14.21 0.74 0.95 0.07 95.43 Line 32 CM 186 Traverse 3  0.89 0.11 0.01 
46.03 34.69 0.70 18.45 0.05 1.05 0.02 100.99 Line 33 CM 186 Traverse 3  0.91 0.09 0.00 
45.95 34.82 0.70 18.55 0.03 0.94 0.02 101.01 Line 34 CM 186 Traverse 3  0.92 0.08 0.00 




46.69 34.71 0.65 17.89 0.03 1.16 0.03 101.16 Line 36 CM 186 Traverse 3  0.89 0.10 0.00 
45.46 35.13 0.69 18.57 0.04 0.97 0.02 100.88 Line 37 CM 186 Traverse 3  0.91 0.09 0.00 
46.27 34.11 0.74 17.82 0.02 1.04 0.04 100.04 Line 38 CM 186 Traverse 3  0.90 0.10 0.00 
45.95 34.70 0.73 18.74 0.04 0.93 0.03 101.11 Line 39 CM 186 Traverse 3  0.92 0.08 0.00 
45.68 34.92 0.76 17.96 0.03 0.90 0.02 100.27 Line 40 CM 186 Traverse 3  0.92 0.08 0.00 
45.50 34.66 0.73 18.39 0.02 0.90 0.04 100.25 Line 41 CM 186 Traverse 3  0.92 0.08 0.00 
46.64 34.68 0.66 18.08 0.03 1.07 0.03 101.19 Line 42 CM 186 Traverse 3  0.90 0.10 0.00 
46.72 34.28 0.73 18.15 0.04 1.19 0.02 101.14 Line 43 CM 186 Traverse 3  0.89 0.11 0.00 
46.49 34.57 0.73 18.02 0.06 1.07 0.03 100.96 Line 44 CM 186 Traverse 3  0.90 0.10 0.00 
46.59 34.31 0.73 17.93 0.07 1.12 0.02 100.76 Line 45 CM 186 Traverse 3  0.90 0.10 0.00 
45.72 34.91 0.69 18.80 0.02 0.82 0.03 100.99 Line 46 CM 186 Traverse 3  0.92 0.07 0.00 
45.82 34.95 0.69 18.89 0.03 0.82 0.02 101.22 Line 47 CM 186 Traverse 3  0.93 0.07 0.00 
45.90 34.70 0.65 18.55 0.03 0.92 0.03 100.78 Line 48 CM 186 Traverse 3  0.92 0.08 0.00 
45.62 34.60 0.71 18.73 0.03 0.88 0.02 100.59 Line 49 CM 186 Traverse 3  0.92 0.08 0.00 
46.08 34.42 0.75 18.67 0.03 0.98 0.02 100.94 Line 50 CM 186 Traverse 3  0.91 0.09 0.00 
45.87 34.82 0.66 18.27 0.03 0.93 0.02 100.59 Line 51 CM 186 Traverse 3  0.91 0.08 0.00 
46.45 34.07 0.75 18.05 0.04 1.18 0.02 100.56 Line 52 CM 186 Traverse 3  0.89 0.11 0.00 
52.87 25.37 6.26 9.56 0.09 4.64 0.17 98.96 Line 53 CM 186 Traverse 3  0.53 0.46 0.01 
52.22 18.85 10.85 8.32 3.54 3.69 0.22 97.71 Line 54 CM 186 Traverse 3  0.55 0.44 0.02 
46.70 34.24 0.80 18.06 0.06 1.29 0.05 101.21 Line 55 CM 186 Traverse 3  0.88 0.11 0.00 
45.30 35.02 0.82 18.32 0.07 1.08 0.03 100.64 Line 56 CM 186 Traverse 3  0.90 0.10 0.00 
53.85 21.54 3.77 10.69 3.06 3.69 0.25 96.86 Line 57 CM 186 Traverse 3  0.60 0.38 0.02 
51.68 30.65 0.98 14.03 0.07 2.92 0.14 100.48 Line 58 CM 186 Traverse 3  0.72 0.27 0.01 
46.76 34.43 0.69 17.76 0.04 1.20 0.04 100.93 Line 59 CM 186 Traverse 3  0.89 0.11 0.00 
46.84 34.31 0.72 17.55 0.05 1.25 0.03 100.75 Line 60 CM 186 Traverse 3  0.88 0.11 0.00 
45.94 34.68 0.59 18.59 0.05 1.03 0.02 100.91 Line 61 CM 186 Traverse 3  0.91 0.09 0.00 
58.61 26.53 0.45 8.81 0.05 6.58 0.33 101.37 Line 1 CM 9a Traverse 1  0.42 0.56 0.02 
59.20 25.80 0.53 7.47 0.03 6.11 0.38 99.51 Line 2 CM 9a Traverse 1  0.39 0.58 0.02 
59.25 25.71 0.52 8.08 0.03 6.39 0.37 100.35 Line 3 CM 9a Traverse 1  0.40 0.58 0.02 
58.90 25.93 0.50 8.24 0.05 6.29 0.37 100.29 Line 4 CM 9a Traverse 1  0.41 0.57 0.02 
58.81 25.52 0.54 8.12 0.01 5.81 0.36 99.18 Line 5 CM 9a Traverse 1  0.43 0.55 0.02 




58.99 25.91 0.48 8.10 0.05 6.33 0.37 100.22 Line 7 CM 9a Traverse 1  0.40 0.57 0.02 
58.50 26.05 0.45 8.51 0.03 6.22 0.36 100.13 Line 8 CM 9a Traverse 1  0.42 0.56 0.02 
58.25 26.00 0.54 8.34 0.04 6.42 0.35 99.95 Line 9 CM 9a Traverse 1  0.41 0.57 0.02 
58.42 26.10 0.48 8.32 0.04 6.39 0.39 100.13 Line 10 CM 9a Traverse 1  0.41 0.57 0.02 
58.37 25.97 0.55 8.62 0.04 6.38 0.36 100.28 Line 11 CM 9a Traverse 1  0.42 0.56 0.02 
58.36 26.39 0.54 8.61 0.03 6.04 0.34 100.31 Line 12 CM 9a Traverse 1  0.43 0.55 0.02 
58.78 26.00 0.50 8.36 0.04 6.33 0.38 100.39 Line 13 CM 9a Traverse 1  0.41 0.57 0.02 
59.00 26.00 0.54 8.14 0.03 6.45 0.37 100.53 Line 14 CM 9a Traverse 1  0.40 0.58 0.02 
58.24 26.15 0.53 8.48 0.03 6.24 0.35 100.01 Line 15 CM 9a Traverse 1  0.42 0.56 0.02 
57.47 25.99 0.55 8.43 0.05 5.87 0.35 98.71 Line 16 CM 9a Traverse 1  0.43 0.55 0.02 
58.32 26.06 0.51 8.33 0.03 6.50 0.34 100.09 Line 17 CM 9a Traverse 1  0.41 0.57 0.02 
58.45 26.23 0.53 8.35 0.05 6.29 0.37 100.27 Line 18 CM 9a Traverse 1  0.41 0.56 0.02 
57.99 26.27 0.52 8.36 0.04 6.50 0.34 100.02 Line 19 CM 9a Traverse 1  0.41 0.57 0.02 
57.90 26.24 0.53 8.47 0.04 6.13 0.35 99.64 Line 20 CM 9a Traverse 1  0.42 0.56 0.02 
58.66 25.77 0.52 8.23 0.03 6.32 0.42 99.96 Line 21 CM 9a Traverse 1  0.41 0.57 0.02 
59.20 25.70 0.47 8.07 0.03 6.31 0.41 100.20 Line 22 CM 9a Traverse 1  0.40 0.57 0.02 
58.75 26.14 0.49 8.23 0.02 5.65 0.36 99.63 Line 23 CM 9a Traverse 1  0.44 0.54 0.02 
58.51 26.25 0.51 8.59 0.04 6.13 0.34 100.39 Line 24 CM 9a Traverse 1  0.43 0.55 0.02 
58.20 26.47 0.51 8.32 0.03 6.10 0.34 99.96 Line 25 CM 9a Traverse 1  0.42 0.56 0.02 
57.82 26.54 0.51 8.96 0.03 6.03 0.30 100.19 Line 26 CM 9a Traverse 1  0.44 0.54 0.02 
57.60 26.45 0.53 8.81 0.04 5.81 0.31 99.53 Line 27 CM 9a Traverse 1  0.45 0.53 0.02 
57.33 27.09 0.51 9.12 0.07 5.60 0.32 100.04 Line 28 CM 9a Traverse 1  0.46 0.52 0.02 
57.20 27.02 0.55 9.50 0.04 5.45 0.29 100.04 Line 29 CM 9a Traverse 1  0.48 0.50 0.02 
57.41 27.10 0.50 9.27 0.05 5.60 0.30 100.23 Line 30 CM 9a Traverse 1  0.47 0.51 0.02 
56.79 26.95 0.50 9.59 0.04 5.77 0.30 99.94 Line 31 CM 9a Traverse 1  0.47 0.51 0.02 
56.99 27.03 0.53 9.45 0.04 5.63 0.29 99.96 Line 32 CM 9a Traverse 1  0.47 0.51 0.02 
57.11 27.06 0.53 9.38 0.05 5.54 0.26 99.94 Line 33 CM 9a Traverse 1  0.48 0.51 0.02 
56.81 27.12 0.46 9.75 0.04 5.65 0.27 100.10 Line 34 CM 9a Traverse 1  0.48 0.50 0.02 
56.88 26.80 0.54 9.59 0.05 5.39 0.25 99.49 Line 35 CM 9a Traverse 1  0.49 0.50 0.02 
56.74 26.67 0.48 9.80 0.04 5.51 0.27 99.51 Line 36 CM 9a Traverse 1  0.49 0.50 0.02 
57.21 27.11 0.50 9.52 0.05 5.73 0.28 100.41 Line 37 CM 9a Traverse 1  0.47 0.51 0.02 




57.83 26.12 0.47 8.21 0.04 6.20 0.35 99.23 Line 39 CM 9a Traverse 1  0.41 0.57 0.02 
58.01 25.86 0.52 8.69 0.04 5.40 0.36 98.89 Line 40 CM 9a Traverse 1  0.46 0.52 0.02 
58.24 26.40 0.50 8.86 0.04 5.58 0.34 99.96 Line 41 CM 9a Traverse 1  0.46 0.52 0.02 
57.33 26.60 0.51 8.86 0.04 5.77 0.34 99.45 Line 42 CM 9a Traverse 1  0.45 0.53 0.02 
57.65 26.45 0.56 8.42 0.02 5.92 0.32 99.35 Line 43 CM 9a Traverse 1  0.43 0.55 0.02 
57.80 26.23 0.52 8.94 0.06 5.92 0.31 99.78 Line 44 CM 9a Traverse 1  0.45 0.53 0.02 
58.21 26.34 0.62 8.68 0.05 5.90 0.36 100.16 Line 45 CM 9a Traverse 1  0.44 0.54 0.02 
58.79 26.23 0.58 8.15 0.05 6.07 0.37 100.23 Line 46 CM 9a Traverse 1  0.42 0.56 0.02 
47.60 33.87 0.86 17.34 0.13 1.61 0.02 101.44 Line 1 CM 9a Traverse 2  0.85 0.14 0.00 
47.29 33.53 0.87 17.33 0.11 1.69 0.01 100.82 Line 2 CM 9a Traverse 2  0.85 0.15 0.00 
47.66 33.18 0.82 16.84 0.13 1.84 0.03 100.52 Line 3 CM 9a Traverse 2  0.83 0.17 0.00 
47.95 33.06 0.87 16.98 0.13 1.87 0.04 100.89 Line 4 CM 9a Traverse 2  0.83 0.17 0.00 
48.28 33.44 0.83 17.01 0.12 1.86 0.02 101.57 Line 5 CM 9a Traverse 2  0.83 0.17 0.00 
46.69 32.34 0.82 16.53 0.11 1.70 0.02 98.21 Line 6 CM 9a Traverse 2  0.84 0.16 0.00 
47.45 33.23 0.85 16.90 0.12 1.80 0.03 100.38 Line 7 CM 9a Traverse 2  0.84 0.16 0.00 
48.03 33.56 0.79 17.10 0.10 1.80 0.04 101.42 Line 8 CM 9a Traverse 2  0.84 0.16 0.00 
47.18 33.58 0.85 17.21 0.10 1.81 0.01 100.75 Line 9 CM 9a Traverse 2  0.84 0.16 0.00 
47.50 33.50 0.85 17.25 0.11 1.79 0.02 101.04 Line 10 CM 9a Traverse 2  0.84 0.16 0.00 
46.90 33.51 0.80 17.06 0.11 1.76 0.02 100.16 Line 11 CM 9a Traverse 2  0.84 0.16 0.00 
47.50 33.35 0.80 17.08 0.12 1.72 0.01 100.59 Line 12 CM 9a Traverse 2  0.85 0.15 0.00 
47.73 33.09 0.84 16.56 0.14 1.79 0.03 100.17 Line 13 CM 9a Traverse 2  0.84 0.16 0.00 
47.27 33.14 0.79 16.46 0.11 1.77 0.02 99.57 Line 14 CM 9a Traverse 2  0.84 0.16 0.00 
47.69 33.47 0.81 17.15 0.12 1.79 0.03 101.05 Line 15 CM 9a Traverse 2  0.84 0.16 0.00 
47.70 33.59 0.77 17.07 0.12 1.76 0.03 101.04 Line 16 CM 9a Traverse 2  0.84 0.16 0.00 
47.10 31.82 0.83 16.79 0.13 1.78 0.02 98.47 Line 17 CM 9a Traverse 2  0.84 0.16 0.00 
47.93 33.48 0.79 17.11 0.11 1.83 0.04 101.28 Line 18 CM 9a Traverse 2  0.84 0.16 0.00 
47.23 34.01 0.82 17.66 0.10 1.58 0.03 101.43 Line 19 CM 9a Traverse 2  0.86 0.14 0.00 
47.44 33.65 0.79 17.46 0.11 1.66 0.03 101.14 Line 20 CM 9a Traverse 2  0.85 0.15 0.00 
47.22 34.03 0.80 17.56 0.10 1.62 0.02 101.35 Line 21 CM 9a Traverse 2  0.86 0.14 0.00 
47.22 33.62 0.82 17.03 0.11 1.71 0.01 100.53 Line 22 CM 9a Traverse 2  0.85 0.15 0.00 
47.78 33.37 0.87 17.28 0.11 1.79 0.02 101.21 Line 23 CM 9a Traverse 2  0.84 0.16 0.00 




47.17 33.91 0.83 17.64 0.10 1.63 0.01 101.28 Line 25 CM 9a Traverse 2  0.86 0.14 0.00 
46.95 33.86 0.80 17.15 0.10 1.72 0.03 100.61 Line 26 CM 9a Traverse 2  0.85 0.15 0.00 
47.16 33.97 0.86 17.12 0.13 1.66 0.02 100.92 Line 27 CM 9a Traverse 2  0.85 0.15 0.00 
47.11 34.01 0.78 17.58 0.13 1.61 0.04 101.26 Line 28 CM 9a Traverse 2  0.86 0.14 0.00 
47.98 33.58 0.81 17.42 0.11 1.71 0.02 101.64 Line 29 CM 9a Traverse 2  0.85 0.15 0.00 
47.45 33.79 0.86 17.50 0.10 1.61 0.01 101.31 Line 30 CM 9a Traverse 2  0.86 0.14 0.00 
47.53 33.65 0.80 17.13 0.11 1.68 0.03 100.91 Line 31 CM 9a Traverse 2  0.85 0.15 0.00 
47.39 33.88 0.79 16.85 0.11 1.80 0.02 100.84 Line 32 CM 9a Traverse 2  0.84 0.16 0.00 
48.14 33.17 0.80 17.02 0.13 1.88 0.03 101.18 Line 33 CM 9a Traverse 2  0.83 0.17 0.00 
47.70 33.61 0.81 17.44 0.11 1.74 0.03 101.44 Line 34 CM 9a Traverse 2  0.85 0.15 0.00 
47.78 32.81 0.83 16.38 0.12 1.87 0.02 99.81 Line 35 CM 9a Traverse 2  0.83 0.17 0.00 
47.29 33.36 0.83 16.95 0.10 1.82 0.02 100.36 Line 36 CM 9a Traverse 2  0.84 0.16 0.00 
47.08 33.85 0.88 17.67 0.10 1.74 0.02 101.35 Line 37 CM 9a Traverse 2  0.85 0.15 0.00 
47.87 33.57 0.86 17.41 0.10 1.83 0.03 101.67 Line 38 CM 9a Traverse 2  0.84 0.16 0.00 
47.66 33.46 0.85 17.00 0.10 1.85 0.02 100.95 Line 39 CM 9a Traverse 2  0.83 0.16 0.00 
47.08 33.41 0.86 17.07 0.11 1.77 0.02 100.31 Line 40 CM 9a Traverse 2  0.84 0.16 0.00 
47.53 33.80 0.85 17.34 0.11 1.78 0.02 101.43 Line 41 CM 9a Traverse 2  0.84 0.16 0.00 
46.90 33.84 0.85 17.60 0.11 1.65 0.02 100.97 Line 42 CM 9a Traverse 2  0.85 0.15 0.00 
40.00 30.64 1.22 14.74 0.09 1.27 0.03 87.98 Line 43 CM 9a Traverse 2  0.86 0.13 0.00 
47.21 33.91 0.82 17.87 0.07 1.64 0.02 101.54 Line 44 CM 9a Traverse 2  0.86 0.14 0.00 
47.05 33.48 0.89 17.24 0.09 1.70 0.03 100.48 Line 45 CM 9a Traverse 2  0.85 0.15 0.00 
49.18 32.07 0.81 15.93 0.12 2.37 0.05 100.51 Line 1 CM 9a Traverse 3  0.79 0.21 0.00 
48.62 32.45 0.88 16.28 0.19 2.00 0.06 100.49 Line 2 CM 9a Traverse 3  0.82 0.18 0.00 
48.57 32.43 0.80 15.91 0.09 2.08 0.04 99.92 Line 3 CM 9a Traverse 3  0.81 0.19 0.00 
47.25 31.26 0.83 15.05 0.90 1.74 0.09 97.11 Line 4 CM 9a Traverse 3  0.82 0.17 0.01 
42.56 28.95 0.68 14.48 0.09 2.13 0.66 89.56 Line 5 CM 9a Traverse 3  0.76 0.20 0.04 
45.05 30.61 0.76 15.66 0.21 2.06 0.31 94.66 Line 6 CM 9a Traverse 3  0.79 0.19 0.02 
48.26 32.91 0.89 16.75 0.08 1.88 0.06 100.82 Line 7 CM 9a Traverse 3  0.83 0.17 0.00 
48.37 32.50 0.92 16.56 0.09 1.97 0.05 100.47 Line 8 CM 9a Traverse 3  0.82 0.18 0.00 
47.07 33.12 0.84 17.27 0.08 1.70 0.03 100.11 Line 9 CM 9a Traverse 3  0.85 0.15 0.00 
47.65 33.43 0.85 16.95 0.08 1.75 0.04 100.75 Line 10 CM 9a Traverse 3  0.84 0.16 0.00 




48.39 32.94 0.85 16.52 0.09 1.79 0.04 100.62 Line 12 CM 9a Traverse 3  0.83 0.16 0.00 
47.88 33.17 0.76 17.06 0.07 1.81 0.02 100.77 Line 13 CM 9a Traverse 3  0.84 0.16 0.00 
47.70 33.39 0.83 16.89 0.09 1.82 0.03 100.74 Line 14 CM 9a Traverse 3  0.84 0.16 0.00 
48.20 33.11 0.81 16.48 0.09 1.77 0.02 100.48 Line 15 CM 9a Traverse 3  0.84 0.16 0.00 
42.78 29.18 0.93 15.00 0.11 1.29 0.05 89.33 Line 16 CM 9a Traverse 3  0.86 0.13 0.00 
47.57 33.48 0.80 16.98 0.09 1.76 0.04 100.71 Line 17 CM 9a Traverse 3  0.84 0.16 0.00 
47.36 33.38 0.81 17.27 0.09 1.73 0.03 100.66 Line 18 CM 9a Traverse 3  0.84 0.15 0.00 
47.92 33.48 0.88 16.47 0.09 1.77 0.02 100.63 Line 19 CM 9a Traverse 3  0.84 0.16 0.00 
47.14 33.53 0.87 16.83 0.08 1.61 0.03 100.10 Line 20 CM 9a Traverse 3  0.85 0.15 0.00 
47.34 33.28 0.83 17.30 0.11 1.66 0.04 100.56 Line 21 CM 9a Traverse 3  0.85 0.15 0.00 
47.59 33.69 0.89 16.96 0.09 1.60 0.03 100.85 Line 22 CM 9a Traverse 3  0.85 0.15 0.00 
47.53 33.37 0.81 17.16 0.10 1.66 0.04 100.66 Line 23 CM 9a Traverse 3  0.85 0.15 0.00 
47.59 33.28 0.84 17.28 0.09 1.66 0.04 100.78 Line 24 CM 9a Traverse 3  0.85 0.15 0.00 
47.34 33.35 0.86 17.29 0.09 1.70 0.03 100.66 Line 25 CM 9a Traverse 3  0.85 0.15 0.00 
47.38 33.15 0.90 16.87 0.10 1.70 0.03 100.12 Line 26 CM 9a Traverse 3  0.84 0.15 0.00 
47.73 33.50 0.87 17.11 0.07 1.61 0.04 100.94 Line 27 CM 9a Traverse 3  0.85 0.15 0.00 
47.25 33.43 0.93 16.85 0.10 1.62 0.02 100.20 Line 28 CM 9a Traverse 3  0.85 0.15 0.00 
48.11 33.35 0.94 17.23 0.08 1.69 0.02 101.42 Line 29 CM 9a Traverse 3  0.85 0.15 0.00 
49.64 32.40 0.90 15.96 0.08 2.25 0.04 101.27 Line 30 CM 9a Traverse 3  0.79 0.20 0.00 
50.48 30.81 1.23 14.23 0.16 3.07 0.09 100.07 Line 1 CM 9a Traverse 4  0.72 0.28 0.01 
48.62 32.80 0.85 16.04 0.12 2.27 0.05 100.77 Line 2 CM 9a Traverse 4  0.79 0.20 0.00 
48.03 32.49 0.88 16.14 0.11 2.09 0.05 99.79 Line 3 CM 9a Traverse 4  0.81 0.19 0.00 
49.44 32.25 0.83 15.61 0.11 2.59 0.04 100.87 Line 4 CM 9a Traverse 4  0.77 0.23 0.00 
45.65 29.31 0.80 13.45 0.10 2.55 0.06 91.93 Line 5 CM 9a Traverse 4  0.74 0.25 0.00 
44.20 33.43 0.85 17.04 0.07 1.14 0.01 96.74 Line 6 CM 9a Traverse 4  0.89 0.11 0.00 
46.75 34.21 0.82 17.74 0.08 1.61 0.03 101.25 Line 7 CM 9a Traverse 4  0.86 0.14 0.00 
47.00 33.94 0.84 17.82 0.09 1.58 0.03 101.31 Line 8 CM 9a Traverse 4  0.86 0.14 0.00 
47.38 33.89 0.88 17.60 0.12 1.55 0.02 101.44 Line 9 CM 9a Traverse 4  0.86 0.14 0.00 
40.68 30.33 0.72 13.48 0.10 1.51 0.03 86.85 Line 10 CM 9a Traverse 4  0.83 0.17 0.00 
48.28 32.91 0.86 16.80 0.13 1.96 0.02 100.96 Line 11 CM 9a Traverse 4  0.82 0.17 0.00 
47.39 33.02 0.80 16.83 0.11 1.98 0.03 100.16 Line 12 CM 9a Traverse 4  0.82 0.18 0.00 




48.41 32.69 0.83 16.62 0.13 2.06 0.03 100.78 Line 14 CM 9a Traverse 4  0.82 0.18 0.00 
48.49 33.18 0.82 16.35 0.12 2.01 0.04 101.01 Line 15 CM 9a Traverse 4  0.82 0.18 0.00 
47.67 33.59 0.75 17.23 0.12 1.70 0.03 101.07 Line 16 CM 9a Traverse 4  0.85 0.15 0.00 
47.64 33.10 0.81 17.24 0.11 1.74 0.03 100.68 Line 17 CM 9a Traverse 4  0.84 0.15 0.00 
47.12 33.44 0.81 17.19 0.13 1.74 0.04 100.47 Line 18 CM 9a Traverse 4  0.84 0.15 0.00 
47.73 33.43 0.81 16.16 0.09 1.79 0.01 100.02 Line 19 CM 9a Traverse 4  0.83 0.17 0.00 
47.89 33.57 0.78 17.25 0.10 1.83 0.01 101.42 Line 20 CM 9a Traverse 4  0.84 0.16 0.00 
47.71 33.64 0.83 16.94 0.12 1.76 0.03 101.03 Line 21 CM 9a Traverse 4  0.84 0.16 0.00 
46.39 34.24 0.73 17.62 0.11 1.45 0.02 100.56 Line 22 CM 9a Traverse 4  0.87 0.13 0.00 
46.65 33.94 0.79 18.02 0.11 1.46 0.02 100.98 Line 23 CM 9a Traverse 4  0.87 0.13 0.00 
46.98 34.18 0.72 17.80 0.09 1.50 0.01 101.28 Line 24 CM 9a Traverse 4  0.87 0.13 0.00 
45.72 33.17 0.75 17.18 0.11 1.75 0.48 99.15 Line 25 CM 9a Traverse 4  0.82 0.15 0.03 
46.57 34.07 0.72 17.93 0.09 1.52 0.10 100.99 Line 26 CM 9a Traverse 4  0.86 0.13 0.01 
45.97 33.48 0.69 17.55 0.08 1.68 0.66 100.12 Line 27 CM 9a Traverse 4  0.82 0.14 0.04 
45.94 33.58 0.83 17.11 0.10 1.41 0.01 98.97 Line 28 CM 9a Traverse 4  0.87 0.13 0.00 
46.71 33.91 0.73 17.66 0.08 1.55 0.01 100.64 Line 29 CM 9a Traverse 4  0.86 0.14 0.00 
45.70 34.00 0.74 17.40 0.10 1.66 0.03 99.64 Line 30 CM 9a Traverse 4  0.85 0.15 0.00 
47.78 33.26 0.83 16.73 0.11 1.90 0.06 100.66 Line 31 CM 9a Traverse 4  0.83 0.17 0.00 
46.90 33.99 0.87 17.60 0.08 1.48 0.04 100.95 Line 32 CM 9a Traverse 4  0.87 0.13 0.00 
46.93 33.70 0.87 17.85 0.09 1.57 0.03 101.04 Line 33 CM 9a Traverse 4  0.86 0.14 0.00 
47.99 33.07 0.87 16.67 0.10 2.04 0.05 100.78 Line 34 CM 9a Traverse 4  0.82 0.18 0.00 
51.49 30.67 0.79 14.06 0.11 3.32 0.09 100.53 Line 35 CM 9a Traverse 4  0.70 0.30 0.01 
46.55 31.14 0.91 15.00 0.11 2.26 0.04 96.01 Line 36 CM 9a Traverse 4  0.78 0.21 0.00 
55.87 27.94 0.87 10.67 0.10 4.73 0.18 100.37 Line 1 CM 142 Traverse 1  0.55 0.44 0.01 
54.40 28.42 0.92 11.67 0.08 4.17 0.16 99.83 Line 2 CM 142 Traverse 1  0.60 0.39 0.01 
54.81 28.09 0.91 11.74 0.10 4.38 0.14 100.16 Line 3 CM 142 Traverse 1  0.59 0.40 0.01 
54.76 28.07 0.86 11.08 0.11 4.63 0.17 99.69 Line 4 CM 142 Traverse 1  0.56 0.43 0.01 
55.09 28.09 0.79 11.23 0.09 4.59 0.18 100.04 Line 5 CM 142 Traverse 1  0.57 0.42 0.01 
55.56 27.64 0.86 10.86 0.09 4.81 0.18 100.01 Line 6 CM 142 Traverse 1  0.55 0.44 0.01 
55.54 28.09 0.84 10.88 0.12 4.77 0.18 100.41 Line 7 CM 142 Traverse 1  0.55 0.44 0.01 
54.99 28.06 0.87 11.11 0.11 4.62 0.17 99.93 Line 8 CM 142 Traverse 1  0.56 0.42 0.01 




54.13 27.92 0.85 11.33 0.09 4.35 0.15 98.82 Line 10 CM 142 Traverse 1  0.58 0.41 0.01 
55.08 28.25 0.84 11.17 0.09 4.48 0.18 100.07 Line 11 CM 142 Traverse 1  0.57 0.42 0.01 
54.84 28.41 0.79 11.56 0.10 4.51 0.17 100.38 Line 12 CM 142 Traverse 1  0.58 0.41 0.01 
54.57 27.73 0.81 11.39 0.09 4.65 0.16 99.40 Line 13 CM 142 Traverse 1  0.57 0.42 0.01 
54.62 27.76 0.79 11.21 0.12 4.18 0.17 98.85 Line 14 CM 142 Traverse 1  0.59 0.40 0.01 
54.82 27.86 0.85 11.14 0.11 4.52 0.16 99.46 Line 15 CM 142 Traverse 1  0.57 0.42 0.01 
54.46 28.00 0.85 11.45 0.09 4.27 0.16 99.29 Line 16 CM 142 Traverse 1  0.59 0.40 0.01 
53.46 28.18 0.89 11.01 0.10 4.20 0.17 98.00 Line 17 CM 142 Traverse 1  0.59 0.40 0.01 
53.42 28.79 0.95 11.77 0.09 4.24 0.17 99.42 Line 18 CM 142 Traverse 1  0.60 0.39 0.01 
54.07 28.46 0.86 11.68 0.11 4.09 0.16 99.43 Line 19 CM 142 Traverse 1  0.61 0.38 0.01 
54.12 28.50 0.87 11.79 0.10 4.32 0.14 99.85 Line 20 CM 142 Traverse 1  0.60 0.40 0.01 
54.69 27.97 0.86 11.09 0.08 4.16 0.17 99.03 Line 21 CM 142 Traverse 1  0.59 0.40 0.01 
54.44 28.33 0.82 11.27 0.08 4.04 0.17 99.16 Line 22 CM 142 Traverse 1  0.60 0.39 0.01 
55.30 28.01 0.84 10.82 0.08 4.49 0.19 99.73 Line 23 CM 142 Traverse 1  0.56 0.42 0.01 
55.13 27.92 0.85 11.25 0.10 4.60 0.18 100.03 Line 24 CM 142 Traverse 1  0.57 0.42 0.01 
55.95 27.28 0.80 10.33 0.10 4.91 0.22 99.59 Line 25 CM 142 Traverse 1  0.53 0.46 0.01 
54.96 27.76 0.80 10.40 0.11 4.56 0.19 98.77 Line 26 CM 142 Traverse 1  0.55 0.44 0.01 
55.25 27.84 0.82 10.96 0.10 4.50 0.16 99.63 Line 27 CM 142 Traverse 1  0.57 0.42 0.01 
53.86 27.76 0.78 10.96 0.11 4.44 0.18 98.08 Line 28 CM 142 Traverse 1  0.57 0.42 0.01 
55.20 27.90 0.82 10.82 0.08 4.27 0.17 99.25 Line 29 CM 142 Traverse 1  0.58 0.41 0.01 
54.98 28.27 0.85 11.22 0.10 4.47 0.17 100.05 Line 30 CM 142 Traverse 1  0.58 0.41 0.01 
54.05 27.96 0.85 11.18 0.10 4.19 0.17 98.50 Line 31 CM 142 Traverse 1  0.59 0.40 0.01 
53.27 27.91 0.82 11.48 0.10 4.22 0.16 97.97 Line 32 CM 142 Traverse 1  0.59 0.40 0.01 
52.68 28.34 0.90 11.28 0.12 4.30 0.16 97.78 Line 33 CM 142 Traverse 1  0.59 0.40 0.01 
54.65 27.56 0.80 11.43 0.09 4.05 0.19 98.78 Line 34 CM 142 Traverse 1  0.60 0.39 0.01 
54.72 27.94 0.86 11.05 0.06 3.82 0.16 98.62 Line 35 CM 142 Traverse 1  0.61 0.38 0.01 
54.79 28.25 0.81 11.44 0.09 4.36 0.17 99.91 Line 36 CM 142 Traverse 1  0.59 0.40 0.01 
53.62 28.87 0.80 12.14 0.09 4.11 0.15 99.77 Line 37 CM 142 Traverse 1  0.61 0.38 0.01 
52.47 29.51 0.89 12.85 0.10 3.68 0.12 99.62 Line 38 CM 142 Traverse 1  0.65 0.34 0.01 
52.40 29.79 0.85 13.20 0.08 3.53 0.12 99.98 Line 39 CM 142 Traverse 1  0.67 0.32 0.01 
52.19 29.97 0.88 12.92 0.08 3.38 0.13 99.54 Line 40 CM 142 Traverse 1  0.67 0.32 0.01 




51.90 30.29 0.83 13.01 0.09 3.24 0.11 99.46 Line 42 CM 142 Traverse 1  0.68 0.31 0.01 
51.51 30.37 0.79 13.90 0.10 3.13 0.11 99.91 Line 43 CM 142 Traverse 1  0.71 0.29 0.01 
52.36 30.26 0.85 13.32 0.08 3.49 0.10 100.47 Line 44 CM 142 Traverse 1  0.67 0.32 0.01 
52.22 30.07 0.92 13.31 0.08 3.17 0.10 99.86 Line 45 CM 142 Traverse 1  0.69 0.30 0.01 
51.80 30.02 0.80 12.93 0.10 3.59 0.09 99.33 Line 46 CM 142 Traverse 1  0.66 0.33 0.01 
51.74 29.91 0.87 12.82 0.09 3.58 0.11 99.12 Line 47 CM 142 Traverse 1  0.66 0.33 0.01 
52.15 30.15 0.82 13.37 0.10 3.31 0.13 100.04 Line 48 CM 142 Traverse 1  0.69 0.31 0.01 
37.04 20.36 0.77 12.91 0.11 2.39 0.12 73.70 Line 49 CM 142 Traverse 1  0.74 0.25 0.01 
52.19 29.92 0.80 13.29 0.09 3.50 0.12 99.90 Line 50 CM 142 Traverse 1  0.67 0.32 0.01 
51.73 30.14 0.73 13.03 0.10 3.35 0.10 99.17 Line 51 CM 142 Traverse 1  0.68 0.32 0.01 
52.36 30.01 0.84 13.23 0.09 3.37 0.11 100.01 Line 52 CM 142 Traverse 1  0.68 0.31 0.01 
52.52 29.88 0.80 13.23 0.10 3.36 0.10 100.00 Line 53 CM 142 Traverse 1  0.68 0.31 0.01 
51.60 30.29 0.85 13.52 0.10 3.27 0.10 99.73 Line 54 CM 142 Traverse 1  0.69 0.30 0.01 
52.19 30.27 0.87 13.07 0.09 3.20 0.11 99.79 Line 55 CM 142 Traverse 1  0.69 0.31 0.01 
52.10 29.69 0.92 12.98 0.09 3.14 0.13 99.04 Line 56 CM 142 Traverse 1  0.69 0.30 0.01 
51.98 30.00 0.84 13.55 0.07 3.08 0.11 99.62 Line 57 CM 142 Traverse 1  0.70 0.29 0.01 
51.54 30.05 0.81 13.51 0.10 3.54 0.10 99.65 Line 58 CM 142 Traverse 1  0.67 0.32 0.01 
52.16 29.17 0.86 12.46 0.10 3.47 0.11 98.33 Line 59 CM 142 Traverse 1  0.66 0.33 0.01 
52.09 29.84 0.87 13.42 0.08 3.45 0.13 99.88 Line 60 CM 142 Traverse 1  0.68 0.32 0.01 
50.14 28.52 0.87 12.62 0.11 3.46 0.12 95.83 Line 61 CM 142 Traverse 1  0.66 0.33 0.01 
52.22 30.01 0.96 13.05 0.09 3.29 0.11 99.73 Line 62 CM 142 Traverse 1  0.68 0.31 0.01 
52.32 29.95 0.86 13.37 0.09 3.41 0.10 100.10 Line 63 CM 142 Traverse 1  0.68 0.31 0.01 
52.24 29.97 0.88 13.27 0.09 3.34 0.12 99.91 Line 64 CM 142 Traverse 1  0.68 0.31 0.01 
50.44 29.35 0.86 12.53 0.10 3.26 0.12 96.67 Line 65 CM 142 Traverse 1  0.67 0.32 0.01 
52.40 30.14 0.93 13.46 0.08 3.49 0.13 100.63 Line 66 CM 142 Traverse 1  0.68 0.32 0.01 
52.27 29.72 0.85 13.53 0.10 3.49 0.11 100.07 Line 67 CM 142 Traverse 1  0.68 0.32 0.01 
51.86 30.08 0.89 13.40 0.09 3.32 0.10 99.75 Line 68 CM 142 Traverse 1  0.69 0.31 0.01 
51.27 29.61 0.85 13.27 0.08 3.54 0.11 98.73 Line 69 CM 142 Traverse 1  0.67 0.32 0.01 
52.70 30.00 0.90 13.23 0.10 3.42 0.11 100.45 Line 70 CM 142 Traverse 1  0.68 0.32 0.01 
50.60 29.52 0.87 13.09 0.07 3.30 0.11 97.54 Line 71 CM 142 Traverse 1  0.68 0.31 0.01 
51.52 30.29 0.84 13.57 0.09 3.34 0.11 99.77 Line 72 CM 142 Traverse 1  0.69 0.31 0.01 




52.01 30.17 0.93 13.39 0.08 3.60 0.12 100.30 Line 74 CM 142 Traverse 1  0.67 0.32 0.01 
51.21 29.53 0.77 12.57 0.08 3.30 0.11 97.57 Line 75 CM 142 Traverse 1  0.67 0.32 0.01 
49.84 28.51 0.82 11.79 0.09 3.02 0.13 94.20 Line 76 CM 142 Traverse 1  0.68 0.31 0.01 
51.58 28.80 0.85 12.28 0.09 3.62 0.13 97.36 Line 77 CM 142 Traverse 1  0.65 0.35 0.01 
52.39 29.62 0.83 12.94 0.09 3.81 0.13 99.81 Line 78 CM 142 Traverse 1  0.65 0.34 0.01 
53.01 28.41 0.82 11.40 0.09 4.21 0.17 98.11 Line 79 CM 142 Traverse 1  0.59 0.40 0.01 
53.93 28.35 0.86 11.68 0.11 4.17 0.15 99.24 Line 80 CM 142 Traverse 1  0.60 0.39 0.01 
54.75 28.08 0.84 11.35 0.10 4.02 0.17 99.31 Line 81 CM 142 Traverse 1  0.60 0.39 0.01 
54.61 27.85 0.86 11.28 0.10 4.28 0.17 99.16 Line 82 CM 142 Traverse 1  0.59 0.40 0.01 
54.41 27.85 0.83 10.95 0.08 4.26 0.19 98.59 Line 83 CM 142 Traverse 1  0.58 0.41 0.01 
54.75 28.32 0.86 10.89 0.09 4.47 0.16 99.52 Line 84 CM 142 Traverse 1  0.57 0.42 0.01 
54.43 27.70 0.88 11.16 0.10 4.57 0.17 99.01 Line 85 CM 142 Traverse 1  0.57 0.42 0.01 
55.77 27.61 0.83 10.31 0.08 4.87 0.21 99.69 Line 86 CM 142 Traverse 1  0.53 0.46 0.01 
55.88 27.57 0.80 10.04 0.08 5.05 0.21 99.62 Line 87 CM 142 Traverse 1  0.52 0.47 0.01 
54.73 27.69 0.75 10.39 0.09 4.65 0.17 98.46 Line 88 CM 142 Traverse 1  0.55 0.44 0.01 
55.49 27.56 0.95 10.65 0.10 4.69 0.18 99.62 Line 89 CM 142 Traverse 1  0.55 0.44 0.01 
55.01 27.96 0.86 10.91 0.08 4.70 0.16 99.69 Line 90 CM 142 Traverse 1  0.56 0.43 0.01 
54.32 27.90 0.89 11.61 0.08 4.45 0.17 99.41 Line 91 CM 142 Traverse 1  0.58 0.41 0.01 
55.14 27.79 0.85 11.07 0.07 4.70 0.19 99.81 Line 92 CM 142 Traverse 1  0.56 0.43 0.01 
55.16 27.46 0.99 10.72 0.17 4.66 0.19 99.35 Line 93 CM 142 Traverse 1  0.55 0.44 0.01 
54.80 27.96 0.92 11.00 0.08 4.73 0.17 99.66 Line 94 CM 142 Traverse 1  0.56 0.43 0.01 
54.08 28.33 0.85 11.02 0.08 4.40 0.18 98.93 Line 95 CM 142 Traverse 1  0.57 0.41 0.01 
54.07 28.35 0.83 11.55 0.07 4.24 0.16 99.27 Line 96 CM 142 Traverse 1  0.59 0.40 0.01 
54.38 28.44 0.83 11.56 0.09 4.45 0.16 99.90 Line 97 CM 142 Traverse 1  0.58 0.41 0.01 
54.05 28.26 0.80 11.47 0.07 4.44 0.15 99.24 Line 98 CM 142 Traverse 1  0.58 0.41 0.01 
53.29 27.16 0.88 10.78 0.08 4.34 0.17 96.71 Line 99 CM 142 Traverse 1  0.57 0.42 0.01 
49.93 32.00 0.74 14.88 0.08 2.66 0.07 100.37 Line 1 CM 142 Traverse 2  0.75 0.24 0.00 
49.23 32.28 0.71 15.12 0.06 2.43 0.05 99.89 Line 2 CM 142 Traverse 2  0.77 0.22 0.00 
50.36 31.20 0.72 14.59 0.08 3.11 0.14 100.20 Line 3 CM 142 Traverse 2  0.72 0.28 0.01 
49.23 32.10 0.72 15.59 0.07 2.39 0.03 100.12 Line 4 CM 142 Traverse 2  0.78 0.22 0.00 
48.20 32.33 0.82 16.28 0.09 2.01 0.06 99.78 Line 5 CM 142 Traverse 2  0.81 0.18 0.00 




44.37 31.46 0.74 15.49 0.08 1.73 0.08 93.96 Line 7 CM 142 Traverse 2  0.83 0.17 0.01 
46.91 32.01 0.74 16.05 0.05 1.83 0.07 97.67 Line 8 CM 142 Traverse 2  0.83 0.17 0.00 
48.61 33.53 0.74 16.41 0.08 1.92 0.08 101.37 Line 9 CM 142 Traverse 2  0.82 0.17 0.00 
48.08 33.16 0.78 16.76 0.06 1.95 0.03 100.82 Line 10 CM 142 Traverse 2  0.82 0.17 0.00 
47.64 33.14 0.75 16.80 0.09 1.92 0.04 100.38 Line 11 CM 142 Traverse 2  0.83 0.17 0.00 
47.61 33.19 0.78 16.90 0.08 1.88 0.04 100.48 Line 12 CM 142 Traverse 2  0.83 0.17 0.00 
47.31 33.36 0.73 17.01 0.09 1.82 0.05 100.38 Line 13 CM 142 Traverse 2  0.84 0.16 0.00 
47.69 33.20 0.78 15.88 0.05 1.76 0.05 99.41 Line 14 CM 142 Traverse 2  0.83 0.17 0.00 
47.69 32.53 0.73 16.67 0.08 1.81 0.07 99.58 Line 15 CM 142 Traverse 2  0.83 0.16 0.00 
47.70 32.57 0.76 16.31 0.06 1.98 0.04 99.43 Line 16 CM 142 Traverse 2  0.82 0.18 0.00 
48.10 33.46 0.82 16.30 0.07 1.81 0.04 100.59 Line 17 CM 142 Traverse 2  0.83 0.17 0.00 
47.85 32.47 0.79 16.31 0.09 1.90 0.05 99.46 Line 18 CM 142 Traverse 2  0.82 0.17 0.00 
47.80 33.31 0.81 16.05 0.09 1.84 0.04 99.93 Line 19 CM 142 Traverse 2  0.83 0.17 0.00 
48.68 32.86 0.78 15.92 0.08 2.11 0.05 100.47 Line 20 CM 142 Traverse 2  0.80 0.19 0.00 
48.97 32.18 0.68 15.37 0.07 2.22 0.04 99.53 Line 21 CM 142 Traverse 2  0.79 0.21 0.00 
49.14 32.11 0.70 15.66 0.07 2.31 0.05 100.03 Line 22 CM 142 Traverse 2  0.79 0.21 0.00 
49.76 31.81 0.85 14.71 0.10 2.35 0.05 99.64 Line 23 CM 142 Traverse 2  0.77 0.22 0.00 
51.11 30.55 0.91 14.07 0.11 2.95 0.11 99.81 Line 24 CM 142 Traverse 2  0.72 0.27 0.01 
52.82 29.37 1.14 12.51 0.08 3.90 0.21 100.02 Line 25 CM 142 Traverse 2  0.63 0.36 0.01 
49.49 32.13 0.88 15.73 0.10 2.54 0.05 100.92 Line 1 CM 142 Traverse 3  0.77 0.23 0.00 
46.37 34.23 0.79 18.12 0.05 1.28 0.00 100.84 Line 2 CM 142 Traverse 3  0.89 0.11 0.00 
46.99 33.79 0.88 17.53 0.06 1.57 0.02 100.85 Line 3 CM 142 Traverse 3  0.86 0.14 0.00 
45.84 34.46 0.83 18.30 0.05 1.18 0.01 100.68 Line 4 CM 142 Traverse 3  0.90 0.10 0.00 
46.15 33.77 0.84 17.73 0.08 1.36 0.04 99.97 Line 5 CM 142 Traverse 3  0.88 0.12 0.00 
46.83 33.12 0.89 17.01 0.09 1.75 0.02 99.70 Line 6 CM 142 Traverse 3  0.84 0.16 0.00 
46.74 33.99 0.85 17.71 0.08 1.38 0.04 100.78 Line 7 CM 142 Traverse 3  0.87 0.12 0.00 
47.50 33.25 0.84 16.26 0.08 1.78 0.04 99.76 Line 8 CM 142 Traverse 3  0.83 0.17 0.00 
47.15 32.85 0.83 16.77 0.08 1.63 0.02 99.33 Line 9 CM 142 Traverse 3  0.85 0.15 0.00 
47.38 33.80 0.76 17.42 0.07 1.63 0.03 101.10 Line 10 CM 142 Traverse 3  0.85 0.14 0.00 
46.65 33.88 0.77 17.95 0.07 1.37 0.02 100.71 Line 11 CM 142 Traverse 3  0.88 0.12 0.00 
46.51 33.89 0.78 17.71 0.06 1.39 0.01 100.36 Line 12 CM 142 Traverse 3  0.87 0.12 0.00 




46.68 34.22 0.79 17.95 0.07 1.37 0.04 101.13 Line 14 CM 142 Traverse 3  0.88 0.12 0.00 
46.78 34.10 0.75 17.59 0.05 1.40 0.03 100.70 Line 15 CM 142 Traverse 3  0.87 0.13 0.00 
46.63 34.07 0.77 17.71 0.06 1.39 0.01 100.64 Line 16 CM 142 Traverse 3  0.88 0.12 0.00 
46.62 34.15 0.78 17.95 0.08 1.42 0.01 101.00 Line 17 CM 142 Traverse 3  0.87 0.12 0.00 
46.85 33.98 0.77 17.57 0.09 1.38 0.01 100.65 Line 18 CM 142 Traverse 3  0.88 0.12 0.00 
46.25 34.17 0.75 17.88 0.06 1.39 0.02 100.51 Line 19 CM 142 Traverse 3  0.88 0.12 0.00 
46.49 34.08 0.72 17.88 0.07 1.32 0.03 100.59 Line 20 CM 142 Traverse 3  0.88 0.12 0.00 
46.52 34.06 0.73 17.83 0.08 1.35 0.02 100.58 Line 21 CM 142 Traverse 3  0.88 0.12 0.00 
46.23 34.29 0.77 16.87 0.07 1.38 0.03 99.63 Line 22 CM 142 Traverse 3  0.87 0.13 0.00 
46.39 34.40 0.74 17.95 0.08 1.29 0.01 100.86 Line 23 CM 142 Traverse 3  0.88 0.11 0.00 
46.91 33.73 0.83 17.22 0.09 1.64 0.01 100.44 Line 24 CM 142 Traverse 3  0.85 0.15 0.00 
47.21 33.20 0.81 17.01 0.08 1.67 0.03 100.02 Line 25 CM 142 Traverse 3  0.85 0.15 0.00 
47.59 33.37 0.84 17.02 0.08 1.69 0.02 100.61 Line 26 CM 142 Traverse 3  0.85 0.15 0.00 
46.15 34.56 0.75 17.91 0.07 1.27 0.01 100.71 Line 27 CM 142 Traverse 3  0.89 0.11 0.00 
46.68 34.50 0.85 17.87 0.06 1.34 0.02 101.32 Line 28 CM 142 Traverse 3  0.88 0.12 0.00 
45.63 33.70 0.87 17.68 0.08 1.43 0.02 99.40 Line 29 CM 142 Traverse 3  0.87 0.13 0.00 
46.50 34.54 0.85 17.54 0.08 1.20 0.01 100.72 Line 30 CM 142 Traverse 3  0.89 0.11 0.00 
46.62 33.99 0.75 17.74 0.06 1.30 0.01 100.46 Line 31 CM 142 Traverse 3  0.88 0.12 0.00 
46.62 33.87 0.82 17.77 0.07 1.41 0.02 100.58 Line 32 CM 142 Traverse 3  0.87 0.13 0.00 
48.26 30.76 0.87 14.84 0.10 2.41 0.05 97.28 Line 33 CM 142 Traverse 3  0.77 0.23 0.00 
49.90 31.75 0.91 14.96 0.11 2.60 0.06 100.28 Line 34 CM 142 Traverse 3  0.76 0.24 0.00 
50.72 31.13 0.89 14.57 0.11 2.96 0.08 100.46 Line 35 CM 142 Traverse 3  0.73 0.27 0.00 
51.86 30.32 1.03 13.53 0.11 3.39 0.09 100.33 Line 36 CM 142 Traverse 3  0.68 0.31 0.01 
52.38 29.88 0.99 12.46 0.12 3.73 0.09 99.64 Line 1 CM 33 Traverse 1  0.65 0.35 0.01 
53.92 28.57 0.94 11.49 0.12 3.93 0.11 99.07 Line 2 CM 33 Traverse 1  0.61 0.38 0.01 
51.35 29.09 0.87 12.78 0.11 3.41 0.08 97.68 Line 3 CM 33 Traverse 1  0.67 0.32 0.00 
47.10 29.44 0.89 13.85 0.11 2.30 0.08 93.78 Line 4 CM 33 Traverse 1  0.76 0.23 0.01 
48.24 32.73 0.87 16.47 0.08 1.90 0.05 100.34 Line 5 CM 33 Traverse 1  0.83 0.17 0.00 
30.72 20.57 1.54 9.95 0.23 0.91 0.09 64.02 Line 6 CM 33 Traverse 1  0.85 0.14 0.01 
47.85 32.96 0.75 16.73 0.07 1.81 0.04 100.22 Line 7 CM 33 Traverse 1  0.83 0.16 0.00 
47.69 33.19 0.75 16.61 0.09 1.90 0.03 100.25 Line 8 CM 33 Traverse 1  0.83 0.17 0.00 




48.52 32.38 0.76 16.10 0.08 2.12 0.05 100.01 Line 10 CM 33 Traverse 1  0.81 0.19 0.00 
48.07 32.59 0.78 16.05 0.08 1.99 0.06 99.63 Line 11 CM 33 Traverse 1  0.81 0.18 0.00 
48.09 32.88 0.73 16.37 0.08 1.95 0.05 100.14 Line 12 CM 33 Traverse 1  0.82 0.18 0.00 
48.84 32.35 0.76 15.84 0.07 2.18 0.06 100.09 Line 13 CM 33 Traverse 1  0.80 0.20 0.00 
47.54 33.89 0.78 17.01 0.07 1.61 0.06 100.96 Line 14 CM 33 Traverse 1  0.85 0.15 0.00 
45.80 34.46 0.73 18.17 0.06 1.14 0.02 100.37 Line 15 CM 33 Traverse 1  0.90 0.10 0.00 
44.92 35.54 0.72 19.16 0.04 0.69 0.03 101.08 Line 16 CM 33 Traverse 1  0.94 0.06 0.00 
45.14 35.31 0.70 18.61 0.04 0.87 0.01 100.67 Line 17 CM 33 Traverse 1  0.92 0.08 0.00 
45.49 35.20 0.59 19.09 0.04 0.81 0.02 101.24 Line 18 CM 33 Traverse 1  0.93 0.07 0.00 
44.67 35.63 0.60 19.01 0.05 0.71 0.01 100.68 Line 19 CM 33 Traverse 1  0.94 0.06 0.00 
44.87 34.48 0.63 18.71 0.02 0.76 0.03 99.50 Line 20 CM 33 Traverse 1  0.93 0.07 0.00 
45.35 35.13 0.56 18.89 0.05 0.82 0.00 100.81 Line 21 CM 33 Traverse 1  0.93 0.07 0.00 
45.31 35.51 0.57 18.98 0.05 0.79 0.01 101.21 Line 22 CM 33 Traverse 1  0.93 0.07 0.00 
45.11 35.17 0.62 18.81 0.06 0.76 0.01 100.53 Line 23 CM 33 Traverse 1  0.93 0.07 0.00 
44.27 35.27 0.64 18.99 0.05 0.74 0.00 99.95 Line 24 CM 33 Traverse 1  0.93 0.07 0.00 
44.91 35.29 0.59 19.05 0.02 0.73 0.02 100.62 Line 25 CM 33 Traverse 1  0.93 0.07 0.00 
45.17 34.34 0.63 18.73 0.04 0.90 0.02 99.83 Line 26 CM 33 Traverse 1  0.92 0.08 0.00 
45.21 34.48 0.64 18.87 0.04 0.85 0.01 100.10 Line 27 CM 33 Traverse 1  0.92 0.07 0.00 
45.04 34.96 0.57 17.98 0.07 0.83 0.01 99.46 Line 28 CM 33 Traverse 1  0.92 0.08 0.00 
45.10 35.01 0.66 18.55 0.05 0.91 0.01 100.30 Line 29 CM 33 Traverse 1  0.92 0.08 0.00 
45.26 35.10 0.67 18.71 0.04 0.86 0.01 100.64 Line 30 CM 33 Traverse 1  0.92 0.08 0.00 
45.23 35.11 0.63 18.86 0.05 0.88 0.00 100.76 Line 31 CM 33 Traverse 1  0.92 0.08 0.00 
45.39 35.43 0.59 18.83 0.04 0.92 0.02 101.21 Line 32 CM 33 Traverse 1  0.92 0.08 0.00 
45.52 35.13 0.60 18.57 0.03 0.81 0.02 100.68 Line 33 CM 33 Traverse 1  0.93 0.07 0.00 
44.97 35.32 0.67 18.91 0.04 0.81 0.02 100.75 Line 34 CM 33 Traverse 1  0.93 0.07 0.00 
44.94 35.13 0.63 19.05 0.06 0.78 0.02 100.61 Line 35 CM 33 Traverse 1  0.93 0.07 0.00 
44.91 34.71 0.65 18.16 0.05 0.87 0.03 99.39 Line 36 CM 33 Traverse 1  0.92 0.08 0.00 
45.20 34.74 0.67 18.34 0.05 0.85 0.03 99.88 Line 37 CM 33 Traverse 1  0.92 0.08 0.00 
45.21 34.41 0.63 18.64 0.06 0.85 0.03 99.82 Line 38 CM 33 Traverse 1  0.92 0.08 0.00 
45.45 35.16 0.60 18.78 0.07 0.80 0.01 100.87 Line 39 CM 33 Traverse 1  0.93 0.07 0.00 
45.01 35.19 0.64 18.80 0.04 0.85 0.01 100.55 Line 40 CM 33 Traverse 1  0.92 0.08 0.00 




45.05 35.17 0.64 19.18 0.04 0.76 0.01 100.84 Line 42 CM 33 Traverse 1  0.93 0.07 0.00 
45.00 35.21 0.57 18.60 0.05 0.73 0.01 100.17 Line 43 CM 33 Traverse 1  0.93 0.07 0.00 
45.50 35.03 0.60 18.94 0.06 0.86 0.00 100.99 Line 44 CM 33 Traverse 1  0.92 0.08 0.00 
44.89 34.90 0.70 18.19 0.06 0.89 0.02 99.64 Line 45 CM 33 Traverse 1  0.92 0.08 0.00 
45.40 34.80 0.69 18.59 0.07 0.95 0.01 100.51 Line 46 CM 33 Traverse 1  0.91 0.08 0.00 
45.20 34.60 0.67 18.12 0.06 0.96 0.03 99.63 Line 47 CM 33 Traverse 1  0.91 0.09 0.00 
45.35 35.00 0.67 18.51 0.07 0.96 0.03 100.59 Line 48 CM 33 Traverse 1  0.91 0.09 0.00 
45.12 34.75 0.65 18.72 0.06 0.88 0.02 100.20 Line 49 CM 33 Traverse 1  0.92 0.08 0.00 
45.31 34.91 0.65 18.85 0.04 0.87 0.01 100.64 Line 50 CM 33 Traverse 1  0.92 0.08 0.00 
44.98 35.15 0.61 18.90 0.04 0.87 0.03 100.59 Line 51 CM 33 Traverse 1  0.92 0.08 0.00 
45.36 34.14 0.59 18.72 0.04 0.89 0.01 99.75 Line 52 CM 33 Traverse 1  0.92 0.08 0.00 
44.81 35.15 0.62 18.46 0.07 0.83 0.03 99.98 Line 53 CM 33 Traverse 1  0.92 0.08 0.00 
45.14 35.00 0.69 18.66 0.04 0.85 0.02 100.39 Line 54 CM 33 Traverse 1  0.92 0.08 0.00 
45.09 34.31 0.70 18.19 0.06 0.80 0.01 99.16 Line 55 CM 33 Traverse 1  0.93 0.07 0.00 
45.41 35.24 0.66 18.70 0.05 0.87 0.01 100.94 Line 56 CM 33 Traverse 1  0.92 0.08 0.00 
41.61 28.23 1.03 13.60 0.71 0.65 0.07 85.91 Line 57 CM 33 Traverse 1  0.91 0.08 0.01 
45.18 34.50 0.71 18.65 0.06 0.85 0.02 99.97 Line 58 CM 33 Traverse 1  0.92 0.08 0.00 
45.49 34.97 0.69 18.79 0.08 0.84 0.00 100.85 Line 59 CM 33 Traverse 1  0.93 0.07 0.00 
45.29 34.40 0.70 18.65 0.06 0.86 0.03 99.99 Line 60 CM 33 Traverse 1  0.92 0.08 0.00 
44.74 34.69 0.67 18.92 0.07 0.83 0.04 99.97 Line 61 CM 33 Traverse 1  0.92 0.07 0.00 
44.79 34.96 0.65 18.69 0.05 0.87 0.02 100.03 Line 62 CM 33 Traverse 1  0.92 0.08 0.00 
44.89 35.25 0.70 18.70 0.05 0.86 0.01 100.45 Line 63 CM 33 Traverse 1  0.92 0.08 0.00 
44.56 34.12 0.68 18.32 0.06 0.86 0.02 98.63 Line 64 CM 33 Traverse 1  0.92 0.08 0.00 
44.83 34.84 0.63 18.58 0.07 0.91 0.02 99.88 Line 65 CM 33 Traverse 1  0.92 0.08 0.00 
44.45 34.92 0.58 18.37 0.06 0.84 0.02 99.24 Line 66 CM 33 Traverse 1  0.92 0.08 0.00 
44.92 34.95 0.64 18.68 0.06 0.90 0.03 100.19 Line 67 CM 33 Traverse 1  0.92 0.08 0.00 
44.86 34.91 0.65 18.79 0.03 0.87 0.02 100.13 Line 68 CM 33 Traverse 1  0.92 0.08 0.00 
45.45 34.95 0.61 18.76 0.07 0.90 0.03 100.78 Line 69 CM 33 Traverse 1  0.92 0.08 0.00 
45.32 34.99 0.63 18.11 0.06 0.86 0.00 99.96 Line 70 CM 33 Traverse 1  0.92 0.08 0.00 
43.25 32.65 0.65 17.93 0.07 0.89 0.02 95.46 Line 71 CM 33 Traverse 1  0.92 0.08 0.00 
45.53 34.97 0.66 18.80 0.05 0.89 0.00 100.89 Line 72 CM 33 Traverse 1  0.92 0.08 0.00 




44.71 34.27 1.26 18.37 0.35 0.96 0.03 99.95 Line 74 CM 33 Traverse 1  0.91 0.09 0.00 
45.19 35.19 0.63 18.68 0.04 0.89 0.03 100.65 Line 75 CM 33 Traverse 1  0.92 0.08 0.00 
45.22 34.81 0.65 18.82 0.05 0.85 0.02 100.42 Line 76 CM 33 Traverse 1  0.92 0.08 0.00 
45.22 35.29 0.66 18.87 0.04 0.92 0.01 101.00 Line 77 CM 33 Traverse 1  0.92 0.08 0.00 
45.25 34.90 0.62 18.45 0.05 0.82 0.03 100.13 Line 78 CM 33 Traverse 1  0.92 0.07 0.00 
44.76 35.30 0.65 18.77 0.06 0.87 0.03 100.44 Line 79 CM 33 Traverse 1  0.92 0.08 0.00 
45.39 35.06 0.68 18.92 0.06 0.91 0.04 101.06 Line 80 CM 33 Traverse 1  0.92 0.08 0.00 
45.51 34.99 0.63 18.91 0.05 0.89 0.02 100.99 Line 81 CM 33 Traverse 1  0.92 0.08 0.00 
45.14 34.74 0.63 18.83 0.04 0.92 0.04 100.34 Line 82 CM 33 Traverse 1  0.92 0.08 0.00 
45.22 35.38 0.63 18.86 0.06 0.91 0.01 101.07 Line 83 CM 33 Traverse 1  0.92 0.08 0.00 
45.11 35.18 0.60 18.62 0.06 0.89 0.03 100.50 Line 84 CM 33 Traverse 1  0.92 0.08 0.00 
45.47 35.25 0.68 18.96 0.07 0.81 0.01 101.26 Line 85 CM 33 Traverse 1  0.93 0.07 0.00 
45.17 35.46 0.64 19.16 0.05 0.83 0.03 101.34 Line 86 CM 33 Traverse 1  0.93 0.07 0.00 
45.31 35.12 0.54 18.39 0.05 0.89 0.02 100.33 Line 87 CM 33 Traverse 1  0.92 0.08 0.00 
45.26 35.08 0.64 18.75 0.06 0.87 0.02 100.68 Line 88 CM 33 Traverse 1  0.92 0.08 0.00 
45.13 35.17 0.65 18.74 0.04 0.87 0.00 100.60 Line 89 CM 33 Traverse 1  0.92 0.08 0.00 
44.44 35.07 0.62 18.91 0.04 0.88 0.01 99.97 Line 90 CM 33 Traverse 1  0.92 0.08 0.00 
45.14 35.14 0.57 18.04 0.05 0.87 0.03 99.83 Line 91 CM 33 Traverse 1  0.92 0.08 0.00 
44.98 35.12 0.56 18.07 0.05 0.86 0.00 99.65 Line 92 CM 33 Traverse 1  0.92 0.08 0.00 
45.05 35.18 0.59 18.93 0.05 0.85 0.02 100.67 Line 93 CM 33 Traverse 1  0.92 0.08 0.00 
44.94 34.35 0.63 18.80 0.06 0.79 0.02 99.59 Line 94 CM 33 Traverse 1  0.93 0.07 0.00 
45.31 35.30 0.59 19.04 0.06 0.88 0.00 101.19 Line 95 CM 33 Traverse 1  0.92 0.08 0.00 
45.17 35.24 0.55 19.10 0.06 0.81 0.00 100.93 Line 96 CM 33 Traverse 1  0.93 0.07 0.00 
44.48 35.26 0.61 18.90 0.06 0.74 0.00 100.04 Line 97 CM 33 Traverse 1  0.93 0.07 0.00 
45.08 35.29 0.65 19.07 0.03 0.79 0.00 100.91 Line 98 CM 33 Traverse 1  0.93 0.07 0.00 
44.98 35.26 0.61 19.18 0.04 0.80 0.02 100.88 Line 99 CM 33 Traverse 1  0.93 0.07 0.00 
44.90 34.35 0.60 18.97 0.04 0.79 0.00 99.66 Line 100 CM 33 Traverse 1  0.93 0.07 0.00 
44.05 35.46 0.60 18.89 0.04 0.74 0.01 99.80 Line 101 CM 33 Traverse 1  0.93 0.07 0.00 
44.20 35.27 0.65 19.15 0.04 0.72 0.01 100.04 Line 102 CM 33 Traverse 1  0.94 0.06 0.00 
44.68 35.35 0.55 19.14 0.06 0.65 0.00 100.43 Line 103 CM 33 Traverse 1  0.94 0.06 0.00 
44.19 35.47 0.61 19.38 0.04 0.72 0.01 100.41 Line 104 CM 33 Traverse 1  0.94 0.06 0.00 




44.28 35.25 0.56 18.49 0.03 0.69 0.01 99.31 Line 106 CM 33 Traverse 1  0.94 0.06 0.00 
43.22 34.80 0.59 18.87 0.04 0.72 0.02 98.26 Line 107 CM 33 Traverse 1  0.93 0.06 0.00 
43.47 34.78 0.53 18.78 0.05 0.72 0.03 98.37 Line 108 CM 33 Traverse 1  0.93 0.06 0.00 
43.07 34.26 0.58 18.71 0.04 0.67 0.02 97.34 Line 109 CM 33 Traverse 1  0.94 0.06 0.00 
43.06 34.34 0.54 18.11 0.03 0.64 0.01 96.72 Line 110 CM 33 Traverse 1  0.94 0.06 0.00 
43.20 34.38 0.61 18.19 0.05 0.60 0.04 97.06 Line 111 CM 33 Traverse 1  0.94 0.06 0.00 
43.28 34.12 0.59 18.87 0.04 0.61 0.01 97.50 Line 112 CM 33 Traverse 1  0.94 0.05 0.00 
43.31 34.89 0.65 18.81 0.04 0.63 0.02 98.35 Line 113 CM 33 Traverse 1  0.94 0.06 0.00 
44.88 34.95 0.62 17.99 0.04 0.83 0.00 99.31 Line 114 CM 33 Traverse 1  0.92 0.08 0.00 
44.57 35.40 0.59 18.85 0.04 0.76 0.01 100.21 Line 115 CM 33 Traverse 1  0.93 0.07 0.00 
44.12 34.58 0.58 19.27 0.05 0.67 0.00 99.27 Line 116 CM 33 Traverse 1  0.94 0.06 0.00 
44.80 35.62 0.56 19.07 0.04 0.65 0.02 100.77 Line 117 CM 33 Traverse 1  0.94 0.06 0.00 
44.76 35.14 0.57 18.36 0.04 0.77 0.02 99.66 Line 118 CM 33 Traverse 1  0.93 0.07 0.00 
43.92 35.40 0.59 19.04 0.05 0.73 0.03 99.76 Line 119 CM 33 Traverse 1  0.93 0.06 0.00 
44.86 35.30 0.62 19.29 0.02 0.76 0.01 100.87 Line 120 CM 33 Traverse 1  0.93 0.07 0.00 
44.98 35.47 0.66 18.92 0.05 0.74 0.01 100.82 Line 121 CM 33 Traverse 1  0.93 0.07 0.00 
44.92 35.30 0.61 19.09 0.06 0.68 0.01 100.68 Line 122 CM 33 Traverse 1  0.94 0.06 0.00 
44.66 35.57 0.71 19.27 0.05 0.66 0.00 100.94 Line 123 CM 33 Traverse 1  0.94 0.06 0.00 
43.84 35.05 0.64 18.87 0.03 0.74 0.01 99.18 Line 124 CM 33 Traverse 1  0.93 0.07 0.00 
44.87 35.31 0.67 18.75 0.03 0.81 0.01 100.45 Line 125 CM 33 Traverse 1  0.93 0.07 0.00 
45.70 34.27 0.66 18.36 0.03 1.06 0.00 100.08 Line 126 CM 33 Traverse 1  0.91 0.09 0.00 
45.87 34.36 0.67 18.02 0.06 1.13 0.02 100.13 Line 127 CM 33 Traverse 1  0.90 0.10 0.00 
46.36 34.47 0.72 17.44 0.06 1.28 0.02 100.36 Line 128 CM 33 Traverse 1  0.88 0.12 0.00 
49.99 31.37 0.75 14.66 0.08 2.63 0.05 99.54 Line 129 CM 33 Traverse 1  0.75 0.24 0.00 
51.12 30.57 0.71 13.57 0.08 3.13 0.03 99.22 Line 130 CM 33 Traverse 1  0.70 0.29 0.00 
48.21 31.90 0.81 15.82 0.08 2.29 0.03 99.15 Line 131 CM 33 Traverse 1  0.79 0.21 0.00 
48.08 32.43 0.75 16.11 0.08 2.04 0.03 99.52 Line 132 CM 33 Traverse 1  0.81 0.19 0.00 
47.83 32.89 0.78 16.72 0.06 1.85 0.02 100.14 Line 133 CM 33 Traverse 1  0.83 0.17 0.00 
47.16 30.86 0.77 16.27 0.10 2.08 0.02 97.26 Line 134 CM 33 Traverse 1  0.81 0.19 0.00 
48.05 32.77 0.77 16.20 0.10 1.99 0.05 99.92 Line 135 CM 33 Traverse 1  0.82 0.18 0.00 
47.68 32.15 0.81 16.49 0.07 1.85 0.02 99.07 Line 136 CM 33 Traverse 1  0.83 0.17 0.00 




47.58 33.06 0.78 16.19 0.08 1.81 0.04 99.52 Line 138 CM 33 Traverse 1  0.83 0.17 0.00 
46.55 32.85 0.71 16.84 0.07 1.80 0.04 98.85 Line 139 CM 33 Traverse 1  0.84 0.16 0.00 
47.31 32.94 0.73 16.75 0.06 1.81 0.04 99.63 Line 140 CM 33 Traverse 1  0.83 0.16 0.00 
45.74 31.08 0.78 15.86 0.06 1.76 0.06 95.34 Line 141 CM 33 Traverse 1  0.83 0.17 0.00 
44.83 30.50 0.74 15.39 0.08 1.49 0.04 93.06 Line 142 CM 33 Traverse 1  0.85 0.15 0.00 
47.67 33.12 0.72 16.79 0.08 1.77 0.04 100.19 Line 143 CM 33 Traverse 1  0.84 0.16 0.00 
47.51 33.02 0.77 16.70 0.07 1.77 0.05 99.90 Line 144 CM 33 Traverse 1  0.84 0.16 0.00 
44.38 30.11 1.40 15.60 0.20 1.55 0.06 93.31 Line 145 CM 33 Traverse 1  0.84 0.15 0.00 
47.37 33.28 0.77 16.96 0.09 1.71 0.04 100.22 Line 146 CM 33 Traverse 1  0.84 0.15 0.00 
47.66 33.33 0.81 16.28 0.08 1.81 0.03 100.00 Line 147 CM 33 Traverse 1  0.83 0.17 0.00 
47.89 33.10 0.84 16.69 0.07 1.81 0.06 100.47 Line 148 CM 33 Traverse 1  0.83 0.16 0.00 
48.12 33.00 0.76 16.66 0.08 1.87 0.04 100.53 Line 149 CM 33 Traverse 1  0.83 0.17 0.00 
52.48 29.66 0.97 12.79 0.10 3.61 0.10 99.70 Line 1 CM 33 Traverse 2  0.66 0.34 0.01 
48.74 32.56 0.88 15.77 0.06 2.12 0.05 100.17 Line 2 CM 33 Traverse 2  0.80 0.19 0.00 
43.95 33.71 0.87 17.78 0.07 0.72 0.04 97.14 Line 3 CM 33 Traverse 2  0.93 0.07 0.00 
45.27 35.21 0.77 19.07 0.05 0.81 0.01 101.20 Line 4 CM 33 Traverse 2  0.93 0.07 0.00 
45.43 35.12 0.75 18.86 0.07 0.82 0.01 101.06 Line 5 CM 33 Traverse 2  0.93 0.07 0.00 
45.38 35.16 0.79 19.09 0.06 0.85 0.01 101.34 Line 6 CM 33 Traverse 2  0.92 0.07 0.00 
45.12 34.42 0.74 18.89 0.07 0.81 0.01 100.06 Line 7 CM 33 Traverse 2  0.93 0.07 0.00 
45.33 35.09 0.71 18.90 0.06 0.84 0.00 100.93 Line 8 CM 33 Traverse 2  0.93 0.07 0.00 
45.03 35.08 0.65 18.83 0.04 0.87 0.00 100.51 Line 9 CM 33 Traverse 2  0.92 0.08 0.00 
44.81 34.79 0.73 19.01 0.06 0.85 0.02 100.27 Line 10 CM 33 Traverse 2  0.92 0.07 0.00 
45.12 35.28 0.73 18.93 0.07 0.83 0.01 100.97 Line 11 CM 33 Traverse 2  0.93 0.07 0.00 
45.02 35.18 0.79 18.45 0.05 0.76 0.03 100.28 Line 12 CM 33 Traverse 2  0.93 0.07 0.00 
44.85 35.01 0.75 18.78 0.06 0.82 0.00 100.27 Line 13 CM 33 Traverse 2  0.93 0.07 0.00 
45.24 34.81 0.74 18.89 0.06 0.78 0.01 100.53 Line 14 CM 33 Traverse 2  0.93 0.07 0.00 
44.89 34.85 0.75 18.93 0.04 0.83 0.02 100.31 Line 15 CM 33 Traverse 2  0.93 0.07 0.00 
45.23 35.07 0.81 18.81 0.06 0.90 0.03 100.90 Line 16 CM 33 Traverse 2  0.92 0.08 0.00 
45.35 34.67 0.84 19.14 0.05 0.89 0.03 100.97 Line 17 CM 33 Traverse 2  0.92 0.08 0.00 
45.51 34.90 0.80 18.61 0.07 0.97 0.01 100.87 Line 18 CM 33 Traverse 2  0.91 0.09 0.00 
45.91 33.56 1.16 17.39 0.11 1.19 0.07 99.38 Line 19 CM 33 Traverse 2  0.89 0.11 0.00 




45.35 34.80 0.76 18.62 0.06 0.87 0.03 100.50 Line 21 CM 33 Traverse 2  0.92 0.08 0.00 
45.71 35.02 0.83 18.27 0.07 1.01 0.01 100.91 Line 22 CM 33 Traverse 2  0.91 0.09 0.00 
45.48 34.90 0.77 18.61 0.07 0.86 0.02 100.70 Line 23 CM 33 Traverse 2  0.92 0.08 0.00 
45.40 34.84 0.72 18.88 0.06 0.88 0.03 100.81 Line 24 CM 33 Traverse 2  0.92 0.08 0.00 
44.77 34.60 0.72 18.74 0.05 0.83 0.01 99.72 Line 25 CM 33 Traverse 2  0.92 0.07 0.00 
45.33 35.14 0.74 18.86 0.05 0.86 0.03 101.01 Line 26 CM 33 Traverse 2  0.92 0.08 0.00 
45.17 34.85 0.69 18.82 0.06 0.91 0.03 100.53 Line 27 CM 33 Traverse 2  0.92 0.08 0.00 
44.74 34.48 0.75 18.48 0.06 0.79 0.02 99.31 Line 28 CM 33 Traverse 2  0.93 0.07 0.00 
45.07 34.83 0.69 18.93 0.07 0.82 0.01 100.42 Line 29 CM 33 Traverse 2  0.93 0.07 0.00 
45.14 35.13 0.81 18.43 0.06 0.84 0.02 100.41 Line 30 CM 33 Traverse 2  0.92 0.08 0.00 
39.30 28.25 1.78 14.12 0.36 0.61 0.06 84.48 Line 31 CM 33 Traverse 2  0.92 0.07 0.00 
44.05 33.71 0.73 18.01 0.07 0.86 0.08 97.51 Line 32 CM 33 Traverse 2  0.92 0.08 0.00 
44.76 34.83 0.72 18.77 0.05 0.86 0.02 100.02 Line 33 CM 33 Traverse 2  0.92 0.08 0.00 
45.15 34.83 0.70 18.78 0.05 0.77 0.02 100.33 Line 34 CM 33 Traverse 2  0.93 0.07 0.00 
45.09 35.03 0.68 18.88 0.06 0.79 0.01 100.54 Line 35 CM 33 Traverse 2  0.93 0.07 0.00 
45.04 35.11 0.70 18.79 0.06 0.86 0.02 100.58 Line 36 CM 33 Traverse 2  0.92 0.08 0.00 
45.17 34.62 0.71 18.78 0.04 0.84 0.01 100.17 Line 37 CM 33 Traverse 2  0.92 0.07 0.00 
45.09 35.08 0.68 18.03 0.06 0.86 0.02 99.83 Line 38 CM 33 Traverse 2  0.92 0.08 0.00 
44.86 35.09 0.69 18.87 0.06 0.78 0.01 100.36 Line 39 CM 33 Traverse 2  0.93 0.07 0.00 
45.05 35.05 0.69 19.05 0.07 0.83 0.02 100.76 Line 40 CM 33 Traverse 2  0.93 0.07 0.00 
44.85 34.94 0.67 18.99 0.04 0.83 0.01 100.34 Line 41 CM 33 Traverse 2  0.93 0.07 0.00 
44.84 34.88 0.68 18.78 0.06 0.79 0.02 100.05 Line 42 CM 33 Traverse 2  0.93 0.07 0.00 
45.06 34.94 0.74 18.87 0.05 0.76 0.02 100.44 Line 43 CM 33 Traverse 2  0.93 0.07 0.00 
44.96 34.82 0.67 18.95 0.05 0.74 0.01 100.21 Line 44 CM 33 Traverse 2  0.93 0.07 0.00 
45.08 34.92 0.71 18.46 0.06 0.86 0.00 100.09 Line 45 CM 33 Traverse 2  0.92 0.08 0.00 
45.08 33.92 0.75 18.68 0.06 0.99 0.02 99.50 Line 46 CM 33 Traverse 2  0.91 0.09 0.00 
44.79 35.17 0.72 19.00 0.05 0.79 0.02 100.53 Line 47 CM 33 Traverse 2  0.93 0.07 0.00 
44.76 35.19 0.78 18.92 0.07 0.74 0.01 100.46 Line 48 CM 33 Traverse 2  0.93 0.07 0.00 
45.10 35.02 0.71 18.82 0.06 0.76 0.03 100.50 Line 49 CM 33 Traverse 2  0.93 0.07 0.00 
45.06 34.73 0.74 18.37 0.06 0.94 0.01 99.91 Line 50 CM 33 Traverse 2  0.91 0.08 0.00 
44.94 35.13 0.71 19.14 0.06 0.77 0.02 100.77 Line 51 CM 33 Traverse 2  0.93 0.07 0.00 




47.82 32.32 0.84 16.35 0.08 1.84 0.04 99.28 Line 53 CM 33 Traverse 2  0.83 0.17 0.00 
47.19 33.36 0.78 16.62 0.10 1.66 0.03 99.74 Line 54 CM 33 Traverse 2  0.85 0.15 0.00 
48.27 32.33 0.79 16.52 0.07 1.85 0.04 99.87 Line 55 CM 33 Traverse 2  0.83 0.17 0.00 
51.29 29.72 0.92 13.28 0.11 3.35 0.09 98.75 Line 56 CM 33 Traverse 2  0.68 0.31 0.01 
51.62 29.60 0.93 13.03 0.10 3.65 0.10 99.02 Line 57 CM 33 Traverse 2  0.66 0.33 0.01 
52.44 29.11 1.02 12.56 0.13 4.06 0.13 99.46 Line 58 CM 33 Traverse 2  0.63 0.37 0.01 
55.46 26.94 1.01 10.03 0.11 5.04 0.16 98.76 Line 59 CM 33 Traverse 2  0.52 0.47 0.01 
55.55 26.79 0.97 10.27 0.11 4.93 0.17 98.78 Line 60 CM 33 Traverse 2  0.53 0.46 0.01 
52.92 28.36 1.06 12.18 0.11 4.40 0.13 99.16 Line 1 CM 33 Traverse 3  0.60 0.39 0.01 
51.44 28.69 1.12 12.44 0.15 3.81 0.09 97.74 Line 2 CM 33 Traverse 3  0.64 0.35 0.01 
51.04 30.57 1.04 14.33 0.09 3.28 0.13 100.47 Line 3 CM 33 Traverse 3  0.70 0.29 0.01 
47.08 33.10 0.87 16.31 0.05 1.92 0.05 99.37 Line 4 CM 33 Traverse 3  0.82 0.18 0.00 
47.55 32.73 0.83 16.49 0.09 2.19 0.02 99.92 Line 5 CM 33 Traverse 3  0.80 0.19 0.00 
47.08 31.52 1.01 16.34 0.12 2.07 0.03 98.17 Line 6 CM 33 Traverse 3  0.81 0.19 0.00 
47.71 32.82 0.76 16.70 0.07 2.01 0.03 100.10 Line 7 CM 33 Traverse 3  0.82 0.18 0.00 
47.34 32.95 0.81 16.99 0.10 1.96 0.04 100.18 Line 8 CM 33 Traverse 3  0.83 0.17 0.00 
47.33 32.69 0.83 16.91 0.08 2.00 0.02 99.86 Line 9 CM 33 Traverse 3  0.82 0.18 0.00 
47.72 32.67 0.79 16.42 0.08 2.00 0.04 99.72 Line 10 CM 33 Traverse 3  0.82 0.18 0.00 
49.06 31.79 0.74 15.59 0.10 2.46 0.05 99.78 Line 11 CM 33 Traverse 3  0.78 0.22 0.00 
47.71 30.77 1.36 15.30 0.15 1.99 0.06 97.34 Line 12 CM 33 Traverse 3  0.81 0.19 0.00 
47.98 32.22 0.78 16.11 0.07 2.20 0.08 99.43 Line 13 CM 33 Traverse 3  0.80 0.20 0.00 
66.17 14.81 4.30 3.89 0.15 2.73 3.10 95.16 Line 14 CM 33 Traverse 3  0.31 0.39 0.29 
47.79 32.60 0.72 16.31 0.06 1.98 0.03 99.48 Line 15 CM 33 Traverse 3  0.82 0.18 0.00 
48.07 32.49 0.80 16.19 0.09 2.22 0.04 99.90 Line 16 CM 33 Traverse 3  0.80 0.20 0.00 
47.31 32.73 0.76 16.66 0.07 2.00 0.03 99.57 Line 17 CM 33 Traverse 3  0.82 0.18 0.00 
46.89 32.82 0.79 16.59 0.09 2.11 0.04 99.33 Line 18 CM 33 Traverse 3  0.81 0.19 0.00 
47.61 31.58 0.96 15.99 0.13 2.14 0.07 98.47 Line 19 CM 33 Traverse 3  0.80 0.19 0.00 
46.90 32.61 0.75 16.51 0.07 2.06 0.03 98.94 Line 20 CM 33 Traverse 3  0.81 0.18 0.00 
48.45 31.99 0.76 14.83 0.07 2.44 0.05 98.59 Line 21 CM 33 Traverse 3  0.77 0.23 0.00 
47.61 32.90 0.74 16.40 0.07 2.02 0.02 99.76 Line 22 CM 33 Traverse 3  0.82 0.18 0.00 
48.23 32.31 0.85 16.10 0.06 2.22 0.04 99.82 Line 23 CM 33 Traverse 3  0.80 0.20 0.00 




48.16 32.17 0.74 15.73 0.07 2.37 0.03 99.27 Line 25 CM 33 Traverse 3  0.78 0.21 0.00 
47.57 32.90 0.76 16.65 0.07 2.08 0.03 100.07 Line 26 CM 33 Traverse 3  0.81 0.18 0.00 
46.63 32.55 0.72 16.34 0.10 1.82 0.03 98.18 Line 27 CM 33 Traverse 3  0.83 0.17 0.00 
47.20 32.00 0.93 16.04 0.10 2.02 0.04 98.34 Line 28 CM 33 Traverse 3  0.81 0.18 0.00 
47.04 32.97 0.81 16.90 0.10 1.89 0.03 99.72 Line 29 CM 33 Traverse 3  0.83 0.17 0.00 
47.33 32.81 0.75 16.77 0.07 1.95 0.04 99.72 Line 30 CM 33 Traverse 3  0.82 0.17 0.00 
46.67 32.80 0.80 16.58 0.06 2.07 0.04 99.03 Line 31 CM 33 Traverse 3  0.81 0.18 0.00 
48.10 32.59 0.72 16.33 0.06 2.12 0.04 99.97 Line 32 CM 33 Traverse 3  0.81 0.19 0.00 
49.23 31.87 0.83 15.47 0.08 2.63 0.04 100.15 Line 33 CM 33 Traverse 3  0.76 0.24 0.00 
47.98 32.16 0.77 15.51 0.07 2.39 0.04 98.92 Line 34 CM 33 Traverse 3  0.78 0.22 0.00 
46.86 31.65 0.73 15.27 0.09 2.27 0.03 96.91 Line 35 CM 33 Traverse 3  0.79 0.21 0.00 
47.93 32.23 0.68 16.22 0.07 2.16 0.04 99.32 Line 36 CM 33 Traverse 3  0.80 0.19 0.00 
47.23 32.01 0.83 15.97 0.09 1.93 0.04 98.11 Line 37 CM 33 Traverse 3  0.82 0.18 0.00 
47.19 32.51 0.78 16.32 0.06 2.12 0.04 99.03 Line 38 CM 33 Traverse 3  0.81 0.19 0.00 
47.39 32.73 0.76 16.65 0.06 2.00 0.04 99.63 Line 39 CM 33 Traverse 3  0.82 0.18 0.00 
47.33 32.83 0.79 16.76 0.06 2.04 0.02 99.84 Line 40 CM 33 Traverse 3  0.82 0.18 0.00 
47.50 32.68 0.73 16.11 0.08 2.03 0.02 99.15 Line 41 CM 33 Traverse 3  0.81 0.19 0.00 
47.49 31.83 0.78 15.93 0.07 2.03 0.03 98.15 Line 42 CM 33 Traverse 3  0.81 0.19 0.00 
46.08 30.99 1.15 15.83 0.12 1.90 0.04 96.12 Line 43 CM 33 Traverse 3  0.82 0.18 0.00 
49.21 31.13 0.82 14.80 0.09 2.84 0.07 98.96 Line 44 CM 33 Traverse 3  0.74 0.26 0.00 
51.48 29.34 0.83 12.93 0.12 3.73 0.07 98.50 Line 45 CM 33 Traverse 3  0.65 0.34 0.00 
44.79 30.90 0.72 15.74 0.08 1.89 0.02 94.15 Line 46 CM 33 Traverse 3  0.82 0.18 0.00 
46.97 32.66 0.78 16.71 0.07 1.87 0.03 99.09 Line 47 CM 33 Traverse 3  0.83 0.17 0.00 
47.05 31.96 0.76 16.68 0.09 1.87 0.03 98.44 Line 48 CM 33 Traverse 3  0.83 0.17 0.00 
46.43 31.91 0.95 16.38 0.08 1.81 0.07 97.62 Line 49 CM 33 Traverse 3  0.83 0.17 0.00 
47.16 32.69 0.79 16.11 0.09 1.84 0.05 98.73 Line 50 CM 33 Traverse 3  0.83 0.17 0.00 
55.74 28.67 0.55 10.69 0.05 4.97 0.19 100.86 Line 1 CM 24 Traverse 1  0.54 0.45 0.01 
55.69 28.43 0.55 10.40 0.05 5.16 0.20 100.49 Line 2 CM 24 Traverse 1  0.52 0.47 0.01 
55.41 28.20 0.54 10.46 0.07 4.78 0.16 99.63 Line 3 CM 24 Traverse 1  0.54 0.45 0.01 
54.88 28.81 0.56 10.60 0.06 4.96 0.14 100.01 Line 4 CM 24 Traverse 1  0.54 0.45 0.01 
54.87 28.70 0.55 11.24 0.05 4.75 0.15 100.32 Line 5 CM 24 Traverse 1  0.56 0.43 0.01 




53.82 29.55 0.55 11.95 0.06 4.33 0.10 100.35 Line 7 CM 24 Traverse 1  0.60 0.39 0.01 
56.02 28.03 0.50 10.16 0.07 4.99 0.16 99.93 Line 8 CM 24 Traverse 1  0.52 0.47 0.01 
55.54 27.86 0.56 10.29 0.07 4.97 0.14 99.44 Line 9 CM 24 Traverse 1  0.53 0.46 0.01 
55.22 28.47 0.49 10.60 0.05 4.99 0.13 99.95 Line 10 CM 24 Traverse 1  0.54 0.46 0.01 
55.69 28.19 0.48 10.35 0.06 5.07 0.14 99.99 Line 11 CM 24 Traverse 1  0.53 0.47 0.01 
44.04 22.85 0.44 8.67 0.05 4.36 0.12 80.53 Line 12 CM 24 Traverse 1  0.52 0.47 0.01 
55.76 27.84 0.49 10.28 0.05 5.26 0.13 99.80 Line 13 CM 24 Traverse 1  0.52 0.48 0.01 
55.79 28.36 0.51 10.46 0.06 5.08 0.14 100.39 Line 14 CM 24 Traverse 1  0.53 0.46 0.01 
55.72 28.55 0.49 10.35 0.05 5.41 0.15 100.72 Line 15 CM 24 Traverse 1  0.51 0.48 0.01 
55.89 27.97 0.50 10.35 0.06 5.29 0.16 100.22 Line 16 CM 24 Traverse 1  0.51 0.48 0.01 
54.91 28.29 0.50 10.42 0.06 5.22 0.15 99.55 Line 17 CM 24 Traverse 1  0.52 0.47 0.01 
56.02 28.20 0.48 10.30 0.05 5.43 0.15 100.64 Line 18 CM 24 Traverse 1  0.51 0.48 0.01 
55.40 28.21 0.48 10.00 0.06 5.18 0.16 99.50 Line 19 CM 24 Traverse 1  0.51 0.48 0.01 
56.28 27.91 0.50 10.02 0.06 5.67 0.14 100.57 Line 20 CM 24 Traverse 1  0.49 0.50 0.01 
55.49 28.39 0.49 10.30 0.05 5.31 0.14 100.18 Line 21 CM 24 Traverse 1  0.51 0.48 0.01 
55.20 28.22 0.50 10.13 0.04 5.42 0.14 99.65 Line 22 CM 24 Traverse 1  0.50 0.49 0.01 
56.07 27.76 0.49 9.85 0.06 5.73 0.15 100.11 Line 23 CM 24 Traverse 1  0.48 0.51 0.01 
55.48 28.26 0.53 10.48 0.06 5.44 0.15 100.40 Line 24 CM 24 Traverse 1  0.51 0.48 0.01 
55.55 28.45 0.53 10.60 0.03 5.26 0.14 100.56 Line 25 CM 24 Traverse 1  0.52 0.47 0.01 
55.99 28.30 0.52 10.31 0.06 5.35 0.15 100.70 Line 26 CM 24 Traverse 1  0.51 0.48 0.01 
55.46 27.79 0.45 10.21 0.03 5.16 0.14 99.24 Line 27 CM 24 Traverse 1  0.52 0.47 0.01 
54.61 28.04 0.53 10.62 0.03 5.30 0.12 99.25 Line 28 CM 24 Traverse 1  0.52 0.47 0.01 
54.76 27.95 0.51 10.47 0.03 4.92 0.14 98.78 Line 29 CM 24 Traverse 1  0.54 0.46 0.01 
55.92 28.27 0.47 9.60 0.02 5.66 0.13 100.08 Line 30 CM 24 Traverse 1  0.48 0.51 0.01 
55.44 27.47 0.53 10.29 0.04 5.45 0.16 99.38 Line 31 CM 24 Traverse 1  0.51 0.48 0.01 
53.13 27.58 0.50 10.23 0.05 5.09 0.15 96.73 Line 32 CM 24 Traverse 1  0.52 0.47 0.01 
54.75 28.48 0.52 9.84 0.06 5.33 0.14 99.12 Line 33 CM 24 Traverse 1  0.50 0.49 0.01 
55.77 28.08 0.49 10.48 0.06 5.21 0.14 100.23 Line 34 CM 24 Traverse 1  0.52 0.47 0.01 
56.41 27.58 0.53 10.06 0.04 5.61 0.14 100.37 Line 35 CM 24 Traverse 1  0.49 0.50 0.01 
55.70 28.24 0.50 10.51 0.05 5.50 0.14 100.64 Line 36 CM 24 Traverse 1  0.51 0.48 0.01 
55.58 28.30 0.51 10.55 0.05 5.08 0.11 100.18 Line 37 CM 24 Traverse 1  0.53 0.46 0.01 




54.93 28.29 0.50 10.42 0.06 5.20 0.12 99.53 Line 39 CM 24 Traverse 1  0.52 0.47 0.01 
55.83 28.06 0.54 10.39 0.03 5.67 0.16 100.68 Line 40 CM 24 Traverse 1  0.50 0.49 0.01 
55.44 28.15 0.52 10.53 0.04 5.58 0.14 100.41 Line 41 CM 24 Traverse 1  0.51 0.49 0.01 
56.39 28.03 0.50 10.21 0.03 5.48 0.15 100.79 Line 42 CM 24 Traverse 1  0.50 0.49 0.01 
55.55 28.06 0.50 9.60 0.05 5.72 0.15 99.63 Line 43 CM 24 Traverse 1  0.48 0.51 0.01 
55.26 27.71 0.49 10.19 0.03 5.56 0.16 99.41 Line 44 CM 24 Traverse 1  0.50 0.49 0.01 
55.61 27.67 0.52 10.38 0.05 5.46 0.15 99.82 Line 45 CM 24 Traverse 1  0.51 0.48 0.01 
55.75 28.37 0.57 10.18 0.05 5.62 0.14 100.70 Line 46 CM 24 Traverse 1  0.50 0.50 0.01 
55.86 28.12 0.52 10.27 0.05 5.63 0.11 100.56 Line 47 CM 24 Traverse 1  0.50 0.49 0.01 
55.78 28.33 0.55 10.18 0.05 5.58 0.14 100.61 Line 48 CM 24 Traverse 1  0.50 0.49 0.01 
54.62 28.06 0.55 10.82 0.06 5.55 0.13 99.79 Line 49 CM 24 Traverse 1  0.51 0.48 0.01 
54.28 28.35 0.53 10.70 0.08 5.29 0.11 99.33 Line 50 CM 24 Traverse 1  0.52 0.47 0.01 
55.45 28.73 0.55 10.55 0.05 5.30 0.13 100.76 Line 51 CM 24 Traverse 1  0.52 0.47 0.01 
55.45 28.34 0.52 10.88 0.05 5.42 0.16 100.82 Line 52 CM 24 Traverse 1  0.52 0.47 0.01 
54.85 28.42 0.57 10.09 0.04 5.63 0.12 99.71 Line 53 CM 24 Traverse 1  0.49 0.50 0.01 
54.85 27.38 0.51 9.65 0.06 5.40 0.24 98.09 Line 54 CM 24 Traverse 1  0.49 0.50 0.01 
55.71 28.12 0.54 10.18 0.05 5.54 0.14 100.28 Line 55 CM 24 Traverse 1  0.50 0.49 0.01 
55.60 28.29 0.55 10.38 0.06 5.32 0.15 100.34 Line 56 CM 24 Traverse 1  0.51 0.48 0.01 
55.51 28.11 0.54 10.26 0.04 5.50 0.15 100.11 Line 57 CM 24 Traverse 1  0.50 0.49 0.01 
55.54 28.66 0.52 10.67 0.05 5.46 0.14 101.04 Line 58 CM 24 Traverse 1  0.52 0.48 0.01 
55.79 28.44 0.52 10.62 0.04 5.67 0.14 101.21 Line 59 CM 24 Traverse 1  0.50 0.49 0.01 
55.73 28.22 0.53 10.31 0.06 5.56 0.13 100.54 Line 60 CM 24 Traverse 1  0.50 0.49 0.01 
55.32 28.16 0.53 10.27 0.06 5.70 0.17 100.21 Line 61 CM 24 Traverse 1  0.49 0.50 0.01 
55.37 28.26 0.50 10.71 0.06 5.38 0.27 100.54 Line 62 CM 24 Traverse 1  0.52 0.47 0.02 
55.52 28.04 0.52 10.51 0.05 5.29 0.14 100.06 Line 63 CM 24 Traverse 1  0.52 0.47 0.01 
54.96 27.95 0.54 10.40 0.05 4.64 0.17 98.70 Line 64 CM 24 Traverse 1  0.55 0.44 0.01 
55.69 27.77 0.53 10.14 0.06 5.69 0.14 100.01 Line 65 CM 24 Traverse 1  0.49 0.50 0.01 
55.54 28.24 0.53 10.56 0.04 5.51 0.14 100.56 Line 66 CM 24 Traverse 1  0.51 0.48 0.01 
54.55 28.30 0.56 11.52 0.06 4.75 0.13 99.88 Line 67 CM 24 Traverse 1  0.57 0.42 0.01 
53.87 29.71 0.54 12.10 0.05 4.69 0.10 101.05 Line 68 CM 24 Traverse 1  0.58 0.41 0.01 
53.37 29.74 0.55 12.23 0.05 4.27 0.10 100.32 Line 69 CM 24 Traverse 1  0.61 0.39 0.01 




54.08 28.17 0.57 11.01 0.02 5.39 0.18 99.42 Line 71 CM 24 Traverse 1  0.52 0.47 0.01 
54.89 28.63 0.53 11.22 0.05 4.93 0.14 100.39 Line 72 CM 24 Traverse 1  0.55 0.44 0.01 
54.85 28.85 0.57 11.03 0.03 5.15 0.15 100.62 Line 73 CM 24 Traverse 1  0.54 0.45 0.01 
54.86 28.76 0.55 11.03 0.05 4.95 0.13 100.32 Line 74 CM 24 Traverse 1  0.55 0.44 0.01 
55.19 28.40 0.56 10.93 0.04 5.28 0.16 100.57 Line 75 CM 24 Traverse 1  0.53 0.46 0.01 
54.84 28.44 0.56 10.85 0.06 5.23 0.18 100.16 Line 76 CM 24 Traverse 1  0.53 0.46 0.01 
55.30 28.72 0.57 10.78 0.06 5.45 0.16 101.03 Line 77 CM 24 Traverse 1  0.52 0.47 0.01 
54.97 27.98 0.52 10.84 0.04 5.35 0.15 99.83 Line 78 CM 24 Traverse 1  0.52 0.47 0.01 
53.49 28.05 0.55 9.78 0.04 4.62 0.14 96.67 Line 79 CM 24 Traverse 1  0.53 0.46 0.01 
54.51 29.51 0.59 11.61 0.05 5.08 0.12 101.47 Line 80 CM 24 Traverse 1  0.55 0.44 0.01 
55.39 29.83 0.56 11.63 0.07 5.07 0.20 102.75 Line 81 CM 24 Traverse 1  0.55 0.44 0.01 
54.42 29.25 0.61 11.42 0.06 4.87 0.15 100.78 Line 82 CM 24 Traverse 1  0.56 0.43 0.01 
54.45 29.21 0.55 11.36 0.05 5.00 0.14 100.76 Line 83 CM 24 Traverse 1  0.55 0.44 0.01 
54.97 29.03 0.56 10.96 0.05 5.18 0.17 100.91 Line 84 CM 24 Traverse 1  0.53 0.46 0.01 
54.72 28.77 0.57 10.90 0.04 4.98 0.37 100.35 Line 85 CM 24 Traverse 1  0.54 0.44 0.02 
54.86 28.53 0.51 10.97 0.03 5.33 0.17 100.41 Line 86 CM 24 Traverse 1  0.53 0.46 0.01 
55.41 28.50 0.57 10.66 0.03 5.58 0.16 100.91 Line 87 CM 24 Traverse 1  0.51 0.48 0.01 
55.80 28.50 0.61 10.58 0.05 5.62 0.17 101.33 Line 88 CM 24 Traverse 1  0.51 0.49 0.01 
56.01 28.05 0.56 10.10 0.04 5.00 0.18 99.94 Line 89 CM 24 Traverse 1  0.52 0.47 0.01 
55.57 28.06 0.55 10.23 0.05 5.66 0.17 100.29 Line 90 CM 24 Traverse 1  0.49 0.50 0.01 
55.70 27.79 0.54 10.25 0.04 5.65 0.17 100.14 Line 91 CM 24 Traverse 1  0.50 0.49 0.01 
54.98 28.27 0.50 10.23 0.04 5.12 0.15 99.29 Line 92 CM 24 Traverse 1  0.52 0.47 0.01 
55.82 28.26 0.56 10.55 0.02 5.52 0.17 100.91 Line 93 CM 24 Traverse 1  0.51 0.48 0.01 
55.15 28.66 0.58 10.86 0.05 5.37 0.16 100.82 Line 94 CM 24 Traverse 1  0.52 0.47 0.01 
55.07 28.84 0.53 10.86 0.04 5.37 0.17 100.90 Line 95 CM 24 Traverse 1  0.52 0.47 0.01 
54.80 28.87 0.54 10.95 0.05 5.49 0.19 100.89 Line 96 CM 24 Traverse 1  0.52 0.47 0.01 
54.54 27.98 0.50 10.42 0.05 5.43 0.20 99.11 Line 97 CM 24 Traverse 1  0.51 0.48 0.01 
53.80 28.16 0.53 10.36 0.05 5.63 0.29 98.81 Line 98 CM 24 Traverse 1  0.50 0.49 0.02 
55.36 28.44 0.57 10.77 0.04 5.27 0.18 100.62 Line 99 CM 24 Traverse 1  0.52 0.46 0.01 
55.20 28.19 0.61 10.71 0.04 5.42 0.23 100.38 Line 100 CM 24 Traverse 1  0.52 0.47 0.01 
55.39 28.45 0.52 10.72 0.05 4.98 0.21 100.31 Line 101 CM 24 Traverse 1  0.54 0.45 0.01 




55.45 28.96 0.61 10.98 0.04 5.55 0.18 101.76 Line 103 CM 24 Traverse 1  0.52 0.47 0.01 
55.18 28.71 0.59 11.06 0.03 5.18 0.20 100.95 Line 104 CM 24 Traverse 1  0.53 0.45 0.01 
55.24 28.02 0.54 10.83 0.02 5.45 0.19 100.29 Line 105 CM 24 Traverse 1  0.52 0.47 0.01 
54.98 28.70 0.55 11.08 0.03 5.27 0.20 100.81 Line 106 CM 24 Traverse 1  0.53 0.46 0.01 
56.42 28.92 0.58 10.74 0.03 5.35 0.19 102.23 Line 107 CM 24 Traverse 1  0.52 0.47 0.01 
55.12 28.83 0.60 10.64 0.05 5.50 0.22 100.96 Line 108 CM 24 Traverse 1  0.51 0.48 0.01 
55.17 28.73 0.58 10.80 0.04 5.38 0.21 100.90 Line 109 CM 24 Traverse 1  0.52 0.47 0.01 
55.07 28.44 0.60 10.64 0.02 5.35 0.50 100.63 Line 110 CM 24 Traverse 1  0.51 0.46 0.03 
54.95 28.77 0.55 11.01 0.03 5.44 0.20 100.95 Line 111 CM 24 Traverse 1  0.52 0.47 0.01 
56.22 28.36 0.66 10.96 0.02 5.50 0.25 101.97 Line 112 CM 24 Traverse 1  0.52 0.47 0.01 
55.46 28.69 0.56 10.83 0.04 5.29 0.25 101.11 Line 113 CM 24 Traverse 1  0.52 0.46 0.01 
55.61 28.52 0.68 10.67 0.04 5.38 0.20 101.10 Line 114 CM 24 Traverse 1  0.52 0.47 0.01 
55.25 28.78 0.62 10.78 0.04 5.20 0.23 100.90 Line 115 CM 24 Traverse 1  0.53 0.46 0.01 
55.23 27.95 0.61 9.46 0.02 5.36 0.22 98.86 Line 116 CM 24 Traverse 1  0.49 0.50 0.01 
55.73 28.58 0.55 10.52 0.02 5.63 0.24 101.27 Line 117 CM 24 Traverse 1  0.50 0.48 0.01 
56.08 27.84 0.62 10.13 0.04 5.86 0.28 100.85 Line 118 CM 24 Traverse 1  0.48 0.50 0.02 
55.64 28.12 0.61 10.34 0.03 5.54 0.30 100.57 Line 119 CM 24 Traverse 1  0.50 0.48 0.02 
57.51 27.16 0.66 8.95 0.02 6.13 0.38 100.81 Line 120 CM 24 Traverse 1  0.44 0.54 0.02 
57.14 27.47 0.59 9.47 0.03 6.13 0.33 101.16 Line 121 CM 24 Traverse 1  0.45 0.53 0.02 
56.13 27.89 0.70 9.82 0.01 5.78 0.30 100.63 Line 122 CM 24 Traverse 1  0.48 0.51 0.02 
60.11 24.45 0.97 6.11 0.17 7.41 0.68 99.91 Line 1 CM 24 Traverse 2  0.30 0.66 0.04 
56.31 27.70 0.61 9.70 0.02 5.60 0.30 100.23 Line 2 CM 24 Traverse 2  0.48 0.50 0.02 
56.18 27.84 0.60 9.77 0.02 5.84 0.26 100.50 Line 3 CM 24 Traverse 2  0.47 0.51 0.01 
56.03 28.09 0.60 10.01 0.01 5.67 0.21 100.62 Line 4 CM 24 Traverse 2  0.49 0.50 0.01 
56.26 27.77 0.54 9.97 0.05 5.86 0.20 100.64 Line 5 CM 24 Traverse 2  0.48 0.51 0.01 
55.74 28.05 0.60 10.39 0.03 5.30 0.18 100.30 Line 6 CM 24 Traverse 2  0.51 0.48 0.01 
55.10 28.50 0.52 10.73 0.04 5.38 0.14 100.41 Line 7 CM 24 Traverse 2  0.52 0.47 0.01 
55.60 28.57 0.53 10.51 0.04 5.45 0.16 100.87 Line 8 CM 24 Traverse 2  0.51 0.48 0.01 
54.84 28.72 0.58 10.82 0.05 5.22 0.17 100.38 Line 9 CM 24 Traverse 2  0.53 0.46 0.01 
54.95 28.72 0.54 10.52 0.04 5.39 0.18 100.33 Line 10 CM 24 Traverse 2  0.51 0.48 0.01 
55.60 28.47 0.58 9.63 0.05 5.49 0.19 100.01 Line 11 CM 24 Traverse 2  0.49 0.50 0.01 




57.04 28.89 0.54 10.67 0.06 5.54 0.16 102.90 Line 13 CM 24 Traverse 2  0.51 0.48 0.01 
54.90 28.54 0.55 10.47 0.06 5.37 0.12 100.02 Line 14 CM 24 Traverse 2  0.51 0.48 0.01 
54.71 28.57 0.49 10.75 0.06 5.20 0.15 99.93 Line 15 CM 24 Traverse 2  0.53 0.46 0.01 
54.17 28.69 0.51 10.71 0.05 5.21 0.10 99.44 Line 16 CM 24 Traverse 2  0.53 0.47 0.01 
56.06 27.44 0.52 10.06 0.03 5.85 0.14 100.09 Line 17 CM 24 Traverse 2  0.48 0.51 0.01 
50.39 24.62 0.52 8.92 0.05 3.37 0.18 88.06 Line 18 CM 24 Traverse 2  0.59 0.40 0.01 
55.96 28.42 0.49 10.32 0.04 5.49 0.11 100.83 Line 19 CM 24 Traverse 2  0.51 0.49 0.01 
55.41 28.52 0.50 10.77 0.04 5.21 0.09 100.55 Line 20 CM 24 Traverse 2  0.53 0.46 0.01 
55.93 27.98 0.52 9.72 0.05 5.04 0.12 99.35 Line 21 CM 24 Traverse 2  0.51 0.48 0.01 
55.61 28.37 0.52 10.55 0.03 5.32 0.10 100.49 Line 22 CM 24 Traverse 2  0.52 0.47 0.01 
56.20 28.87 0.59 10.65 0.02 5.09 0.12 101.53 Line 23 CM 24 Traverse 2  0.53 0.46 0.01 
52.46 27.35 0.57 10.00 0.05 5.19 0.09 95.71 Line 24 CM 24 Traverse 2  0.51 0.48 0.01 
29.20 16.48 0.23 5.85 0.01 2.54 0.06 54.39 Line 25 CM 24 Traverse 2  0.56 0.44 0.01 
55.72 28.22 0.55 10.48 0.04 5.42 0.11 100.54 Line 26 CM 24 Traverse 2  0.51 0.48 0.01 
55.07 28.39 0.49 10.89 0.06 5.16 0.12 100.18 Line 27 CM 24 Traverse 2  0.53 0.46 0.01 
55.30 28.36 0.55 10.75 0.05 5.31 0.12 100.43 Line 28 CM 24 Traverse 2  0.52 0.47 0.01 
55.84 28.40 0.50 10.26 0.03 5.44 0.14 100.61 Line 29 CM 24 Traverse 2  0.51 0.49 0.01 
56.46 27.75 0.49 9.88 0.03 5.68 0.12 100.41 Line 30 CM 24 Traverse 2  0.49 0.51 0.01 
56.16 28.21 0.49 10.31 0.04 5.64 0.12 100.97 Line 31 CM 24 Traverse 2  0.50 0.49 0.01 
55.61 28.41 0.54 10.54 0.04 5.37 0.11 100.62 Line 32 CM 24 Traverse 2  0.52 0.48 0.01 
56.29 28.20 0.47 10.07 0.03 5.73 0.11 100.90 Line 33 CM 24 Traverse 2  0.49 0.50 0.01 
55.82 28.34 0.50 10.26 0.03 5.50 0.13 100.58 Line 34 CM 24 Traverse 2  0.50 0.49 0.01 
55.73 28.43 0.51 10.60 0.05 5.37 0.14 100.82 Line 35 CM 24 Traverse 2  0.52 0.47 0.01 
55.66 28.18 0.46 10.59 0.06 5.37 0.14 100.47 Line 36 CM 24 Traverse 2  0.52 0.47 0.01 
56.01 28.22 0.55 10.35 0.04 5.21 0.12 100.50 Line 37 CM 24 Traverse 2  0.52 0.47 0.01 
55.83 28.49 0.48 10.34 0.03 5.24 0.12 100.53 Line 38 CM 24 Traverse 2  0.52 0.48 0.01 
55.86 28.16 0.51 10.36 0.05 5.35 0.12 100.42 Line 39 CM 24 Traverse 2  0.51 0.48 0.01 
55.68 28.30 0.54 10.67 0.05 5.32 0.13 100.70 Line 40 CM 24 Traverse 2  0.52 0.47 0.01 
55.09 28.56 0.50 11.04 0.05 5.23 0.13 100.60 Line 41 CM 24 Traverse 2  0.53 0.46 0.01 
55.76 28.43 0.47 10.63 0.06 5.27 0.15 100.77 Line 42 CM 24 Traverse 2  0.52 0.47 0.01 
56.13 27.99 0.49 10.17 0.05 5.44 0.11 100.38 Line 43 CM 24 Traverse 2  0.50 0.49 0.01 




55.13 28.43 0.49 10.41 0.05 5.23 0.14 99.87 Line 45 CM 24 Traverse 2  0.52 0.47 0.01 
55.93 28.00 0.50 10.34 0.05 5.49 0.18 100.49 Line 46 CM 24 Traverse 2  0.50 0.48 0.01 
55.99 28.58 0.56 10.46 0.05 5.53 0.17 101.35 Line 47 CM 24 Traverse 2  0.51 0.48 0.01 
55.86 28.26 0.54 10.59 0.04 5.19 0.12 100.59 Line 48 CM 24 Traverse 2  0.53 0.47 0.01 
53.79 27.58 0.54 10.55 0.06 5.73 0.13 98.38 Line 49 CM 24 Traverse 2  0.50 0.49 0.01 
56.23 28.26 0.51 9.83 0.05 5.52 0.15 100.55 Line 50 CM 24 Traverse 2  0.49 0.50 0.01 
55.78 28.26 0.50 10.44 0.05 5.32 0.13 100.49 Line 51 CM 24 Traverse 2  0.52 0.48 0.01 
55.16 27.79 0.50 10.21 0.06 4.62 0.19 98.52 Line 52 CM 24 Traverse 2  0.54 0.44 0.01 
55.39 28.29 0.55 10.81 0.05 5.12 0.15 100.36 Line 53 CM 24 Traverse 2  0.53 0.46 0.01 
55.60 28.56 0.51 10.62 0.06 5.15 0.10 100.60 Line 54 CM 24 Traverse 2  0.53 0.46 0.01 
55.90 28.63 0.46 10.52 0.06 5.42 0.11 101.10 Line 55 CM 24 Traverse 2  0.51 0.48 0.01 
55.78 28.54 0.49 10.11 0.05 5.31 0.11 100.39 Line 56 CM 24 Traverse 2  0.51 0.48 0.01 
55.57 28.57 0.50 10.72 0.03 5.22 0.11 100.73 Line 57 CM 24 Traverse 2  0.53 0.47 0.01 
55.47 28.59 0.50 10.84 0.05 5.21 0.12 100.78 Line 58 CM 24 Traverse 2  0.53 0.46 0.01 
55.31 28.55 0.52 10.89 0.03 5.27 0.13 100.71 Line 59 CM 24 Traverse 2  0.53 0.46 0.01 
55.49 28.53 0.47 10.74 0.04 5.36 0.14 100.76 Line 60 CM 24 Traverse 2  0.52 0.47 0.01 
56.20 28.46 0.49 10.45 0.03 5.55 0.09 101.28 Line 61 CM 24 Traverse 2  0.51 0.49 0.01 
57.54 28.60 0.51 10.11 0.04 5.65 0.15 102.61 Line 62 CM 24 Traverse 2  0.49 0.50 0.01 
56.64 28.01 0.49 10.18 0.04 5.47 0.14 100.99 Line 63 CM 24 Traverse 2  0.50 0.49 0.01 
56.37 28.26 0.52 9.93 0.06 5.64 0.13 100.90 Line 64 CM 24 Traverse 2  0.49 0.50 0.01 
56.25 28.25 0.52 10.13 0.04 5.53 0.11 100.84 Line 65 CM 24 Traverse 2  0.50 0.49 0.01 
56.54 28.26 0.45 10.32 0.03 5.42 0.14 101.17 Line 66 CM 24 Traverse 2  0.51 0.48 0.01 
55.94 27.43 0.48 10.07 0.04 5.75 0.12 99.83 Line 67 CM 24 Traverse 2  0.49 0.50 0.01 
58.22 28.44 0.50 9.69 0.03 5.94 0.14 102.95 Line 68 CM 24 Traverse 2  0.47 0.52 0.01 
53.66 26.42 0.49 9.48 0.05 5.29 0.16 95.54 Line 69 CM 24 Traverse 2  0.49 0.50 0.01 
56.96 27.40 0.45 9.47 0.02 5.77 0.13 100.20 Line 70 CM 24 Traverse 2  0.47 0.52 0.01 
56.89 27.76 0.50 9.27 0.04 5.67 0.12 100.24 Line 71 CM 24 Traverse 2  0.47 0.52 0.01 
56.57 27.96 0.51 9.24 0.03 5.87 0.13 100.32 Line 72 CM 24 Traverse 2  0.46 0.53 0.01 
56.96 28.19 0.51 9.97 0.05 5.31 0.13 101.11 Line 73 CM 24 Traverse 2  0.51 0.49 0.01 
56.36 28.13 0.44 9.89 0.05 5.59 0.10 100.56 Line 74 CM 24 Traverse 2  0.49 0.50 0.01 
57.64 28.51 0.51 10.13 0.04 5.82 0.11 102.77 Line 75 CM 24 Traverse 2  0.49 0.51 0.01 




56.87 28.08 0.48 9.48 0.04 5.63 0.12 100.71 Line 77 CM 24 Traverse 2  0.48 0.51 0.01 
56.90 27.81 0.48 9.80 0.03 5.89 0.12 101.04 Line 78 CM 24 Traverse 2  0.48 0.52 0.01 
57.06 27.70 0.46 9.63 0.02 5.83 0.15 100.85 Line 79 CM 24 Traverse 2  0.47 0.52 0.01 
57.24 27.45 0.52 9.51 0.01 5.74 0.12 100.59 Line 80 CM 24 Traverse 2  0.47 0.52 0.01 
57.25 27.26 0.48 9.48 0.02 5.92 0.15 100.56 Line 81 CM 24 Traverse 2  0.47 0.53 0.01 
56.97 27.27 0.44 9.47 0.02 5.85 0.14 100.17 Line 82 CM 24 Traverse 2  0.47 0.52 0.01 
57.01 27.57 0.48 9.41 0.03 5.61 0.12 100.22 Line 83 CM 24 Traverse 2  0.48 0.52 0.01 
57.10 27.71 0.48 9.65 0.03 5.64 0.11 100.71 Line 84 CM 24 Traverse 2  0.48 0.51 0.01 
56.83 27.42 0.50 9.45 0.02 5.92 0.14 100.27 Line 85 CM 24 Traverse 2  0.46 0.53 0.01 
46.30 23.36 0.36 7.96 0.03 5.14 0.11 83.25 Line 86 CM 24 Traverse 2  0.46 0.53 0.01 
53.26 26.10 0.42 9.30 0.04 5.42 0.12 94.67 Line 87 CM 24 Traverse 2  0.48 0.51 0.01 
56.02 27.40 0.45 9.64 0.02 5.85 0.12 99.51 Line 88 CM 24 Traverse 2  0.47 0.52 0.01 
56.42 27.67 0.50 9.05 0.01 5.71 0.13 99.51 Line 89 CM 24 Traverse 2  0.46 0.53 0.01 
54.74 26.88 0.45 9.42 0.04 5.76 0.14 97.41 Line 90 CM 24 Traverse 2  0.47 0.52 0.01 
56.28 28.07 0.50 9.84 0.05 5.91 0.12 100.77 Line 91 CM 24 Traverse 2  0.48 0.52 0.01 
55.77 27.93 0.47 9.88 0.04 5.44 0.12 99.65 Line 92 CM 24 Traverse 2  0.50 0.50 0.01 
56.49 28.05 0.54 10.04 0.03 5.54 0.13 100.82 Line 93 CM 24 Traverse 2  0.50 0.50 0.01 
54.85 27.37 0.51 9.33 0.01 5.64 0.13 97.84 Line 94 CM 24 Traverse 2  0.47 0.52 0.01 
56.84 27.97 0.51 9.91 0.05 5.90 0.14 101.34 Line 95 CM 24 Traverse 2  0.48 0.51 0.01 
56.65 27.85 0.49 9.64 0.03 5.82 0.13 100.61 Line 96 CM 24 Traverse 2  0.47 0.52 0.01 
56.67 27.60 0.51 9.78 0.03 5.78 0.14 100.50 Line 97 CM 24 Traverse 2  0.48 0.51 0.01 
56.64 28.13 0.51 9.76 0.05 5.92 0.13 101.14 Line 98 CM 24 Traverse 2  0.47 0.52 0.01 
56.40 27.08 0.48 9.34 0.03 5.72 0.12 99.17 Line 99 CM 24 Traverse 2  0.47 0.52 0.01 
56.35 27.86 0.51 9.92 0.03 5.81 0.13 100.61 Line 100 CM 24 Traverse 2  0.48 0.51 0.01 
56.19 28.02 0.50 9.76 0.03 5.59 0.14 100.23 Line 101 CM 24 Traverse 2  0.49 0.50 0.01 
56.72 27.87 0.49 9.77 0.02 5.82 0.12 100.81 Line 102 CM 24 Traverse 2  0.48 0.51 0.01 
56.68 27.72 0.49 9.75 0.03 5.50 0.14 100.32 Line 103 CM 24 Traverse 2  0.49 0.50 0.01 
56.64 27.97 0.48 9.73 0.03 6.13 0.14 101.12 Line 104 CM 24 Traverse 2  0.46 0.53 0.01 
57.08 27.94 0.52 9.37 0.03 6.06 0.15 101.14 Line 105 CM 24 Traverse 2  0.46 0.53 0.01 
56.93 27.67 0.51 9.65 0.03 6.09 0.13 101.01 Line 106 CM 24 Traverse 2  0.46 0.53 0.01 
57.06 27.89 0.50 9.66 0.05 5.90 0.14 101.19 Line 107 CM 24 Traverse 2  0.47 0.52 0.01 




57.27 27.73 0.48 9.69 0.03 5.96 0.14 101.30 Line 109 CM 24 Traverse 2  0.47 0.52 0.01 
57.25 27.26 0.46 8.84 0.05 6.21 0.12 100.18 Line 110 CM 24 Traverse 2  0.44 0.56 0.01 
56.87 27.81 0.48 9.40 0.04 6.25 0.15 101.01 Line 111 CM 24 Traverse 2  0.45 0.54 0.01 
57.17 27.39 0.50 9.54 0.04 6.04 0.14 100.82 Line 112 CM 24 Traverse 2  0.46 0.53 0.01 
56.81 27.12 0.49 9.74 0.04 5.90 0.13 100.24 Line 113 CM 24 Traverse 2  0.47 0.52 0.01 
56.74 27.74 0.45 9.83 0.02 5.96 0.15 100.89 Line 114 CM 24 Traverse 2  0.47 0.52 0.01 
56.98 27.78 0.45 9.57 0.06 5.92 0.12 100.89 Line 115 CM 24 Traverse 2  0.47 0.52 0.01 
57.13 28.03 0.53 9.75 0.03 6.00 0.14 101.60 Line 116 CM 24 Traverse 2  0.47 0.52 0.01 
57.05 27.97 0.46 10.00 0.04 5.94 0.10 101.57 Line 117 CM 24 Traverse 2  0.48 0.51 0.01 
56.68 27.89 0.48 10.02 0.05 5.90 0.12 101.15 Line 118 CM 24 Traverse 2  0.48 0.51 0.01 
56.67 28.07 0.51 9.48 0.05 5.62 0.14 100.54 Line 119 CM 24 Traverse 2  0.48 0.51 0.01 
56.31 27.66 0.49 9.88 0.05 5.87 0.12 100.38 Line 120 CM 24 Traverse 2  0.48 0.51 0.01 
57.01 28.22 0.49 9.88 0.04 5.62 0.12 101.38 Line 121 CM 24 Traverse 2  0.49 0.50 0.01 
56.72 28.11 0.49 9.98 0.03 5.62 0.11 101.07 Line 122 CM 24 Traverse 2  0.49 0.50 0.01 
56.81 28.03 0.56 9.76 0.02 5.89 0.14 101.20 Line 123 CM 24 Traverse 2  0.47 0.52 0.01 
56.95 28.23 0.53 9.99 0.06 5.75 0.13 101.65 Line 124 CM 24 Traverse 2  0.49 0.51 0.01 
57.18 27.89 0.51 9.74 0.06 5.86 0.11 101.35 Line 125 CM 24 Traverse 2  0.48 0.52 0.01 
56.96 27.92 0.50 9.81 0.04 5.79 0.14 101.17 Line 126 CM 24 Traverse 2  0.48 0.51 0.01 
56.76 28.12 0.51 9.89 0.06 5.93 0.14 101.41 Line 127 CM 24 Traverse 2  0.48 0.52 0.01 
56.87 27.83 0.50 9.65 0.04 5.72 0.13 100.74 Line 128 CM 24 Traverse 2  0.48 0.51 0.01 
56.88 28.06 0.54 9.94 0.04 5.79 0.12 101.37 Line 129 CM 24 Traverse 2  0.48 0.51 0.01 
56.04 28.08 0.46 9.81 0.03 5.63 0.13 100.18 Line 130 CM 24 Traverse 2  0.49 0.51 0.01 
57.06 27.94 0.52 9.67 0.05 5.61 0.14 100.99 Line 131 CM 24 Traverse 2  0.48 0.51 0.01 
56.81 27.48 0.47 9.87 0.04 5.26 0.13 100.06 Line 132 CM 24 Traverse 2  0.51 0.49 0.01 
56.33 28.07 0.54 9.38 0.05 5.94 0.14 100.45 Line 133 CM 24 Traverse 2  0.46 0.53 0.01 
56.81 27.78 0.50 9.77 0.07 5.87 0.12 100.92 Line 134 CM 24 Traverse 2  0.48 0.52 0.01 
56.64 27.75 0.48 9.55 0.03 5.84 0.15 100.43 Line 135 CM 24 Traverse 2  0.47 0.52 0.01 
57.38 27.66 0.49 9.64 0.05 5.82 0.15 101.19 Line 136 CM 24 Traverse 2  0.47 0.52 0.01 
57.09 27.90 0.56 9.82 0.04 5.95 0.15 101.51 Line 137 CM 24 Traverse 2  0.47 0.52 0.01 
53.91 27.57 0.50 9.61 0.03 4.75 0.18 96.55 Line 138 CM 24 Traverse 2  0.52 0.47 0.01 
55.91 28.31 0.49 10.23 0.03 5.71 0.13 100.80 Line 139 CM 24 Traverse 2  0.49 0.50 0.01 




56.52 27.94 0.44 9.91 0.04 5.75 0.15 100.74 Line 141 CM 24 Traverse 2  0.48 0.51 0.01 
57.00 28.02 0.48 9.87 0.05 5.88 0.15 101.45 Line 142 CM 24 Traverse 2  0.48 0.51 0.01 
56.91 27.95 0.46 9.75 0.02 5.72 0.14 100.93 Line 143 CM 24 Traverse 2  0.48 0.51 0.01 
56.89 27.91 0.52 9.77 0.03 5.91 0.13 101.16 Line 144 CM 24 Traverse 2  0.47 0.52 0.01 
56.97 27.77 0.47 9.29 0.04 5.87 0.13 100.53 Line 145 CM 24 Traverse 2  0.46 0.53 0.01 
57.42 27.69 0.47 9.85 0.06 6.06 0.13 101.68 Line 146 CM 24 Traverse 2  0.47 0.52 0.01 
57.13 27.51 0.52 9.71 0.04 6.07 0.13 101.10 Line 147 CM 24 Traverse 2  0.47 0.53 0.01 
56.96 28.07 0.51 9.85 0.02 5.73 0.11 101.25 Line 148 CM 24 Traverse 2  0.48 0.51 0.01 
56.32 28.03 0.51 9.53 0.04 5.96 0.12 100.51 Line 149 CM 24 Traverse 2  0.47 0.53 0.01 
56.30 28.07 0.55 9.96 0.05 5.73 0.12 100.78 Line 150 CM 24 Traverse 2  0.49 0.51 0.01 
57.11 28.05 0.52 10.02 0.03 5.81 0.13 101.69 Line 151 CM 24 Traverse 2  0.48 0.51 0.01 
49.32 24.94 0.45 9.00 0.03 4.88 0.10 88.73 Line 152 CM 24 Traverse 2  0.50 0.49 0.01 
56.74 28.33 0.55 10.01 0.04 5.72 0.10 101.50 Line 153 CM 24 Traverse 2  0.49 0.51 0.01 
56.26 28.24 0.52 9.89 0.05 5.88 0.12 100.96 Line 154 CM 24 Traverse 2  0.48 0.51 0.01 
56.76 28.26 0.51 10.12 0.05 5.85 0.14 101.69 Line 155 CM 24 Traverse 2  0.49 0.51 0.01 
56.46 28.21 0.49 9.72 0.04 5.58 0.11 100.61 Line 156 CM 24 Traverse 2  0.49 0.51 0.01 
56.61 27.99 0.57 10.04 0.04 5.75 0.12 101.11 Line 157 CM 24 Traverse 2  0.49 0.51 0.01 
56.35 27.69 0.48 9.86 0.04 5.71 0.10 100.23 Line 158 CM 24 Traverse 2  0.49 0.51 0.01 
56.61 28.21 0.52 10.19 0.03 5.84 0.14 101.55 Line 159 CM 24 Traverse 2  0.49 0.50 0.01 
55.54 28.25 0.52 9.94 0.05 5.57 0.13 100.01 Line 160 CM 24 Traverse 2  0.49 0.50 0.01 
56.52 28.53 0.52 9.90 0.05 5.69 0.12 101.33 Line 161 CM 24 Traverse 2  0.49 0.51 0.01 
56.64 28.47 0.50 9.84 0.06 5.65 0.08 101.25 Line 162 CM 24 Traverse 2  0.49 0.51 0.01 
56.49 28.01 0.52 9.88 0.04 5.58 0.13 100.65 Line 163 CM 24 Traverse 2  0.49 0.50 0.01 
56.10 27.99 0.56 9.81 0.05 5.54 0.15 100.19 Line 164 CM 24 Traverse 2  0.49 0.50 0.01 
57.40 28.52 0.52 9.69 0.04 5.81 0.13 102.12 Line 165 CM 24 Traverse 2  0.48 0.52 0.01 
56.70 27.90 0.52 10.01 0.05 5.61 0.11 100.91 Line 166 CM 24 Traverse 2  0.49 0.50 0.01 
56.88 28.16 0.57 9.36 0.05 5.62 0.11 100.75 Line 167 CM 24 Traverse 2  0.48 0.52 0.01 
56.45 28.23 0.52 10.29 0.05 5.71 0.11 101.35 Line 168 CM 24 Traverse 2  0.50 0.50 0.01 
56.15 28.43 0.51 10.37 0.06 5.65 0.09 101.26 Line 169 CM 24 Traverse 2  0.50 0.49 0.01 
44.01 23.01 0.39 7.90 0.04 4.67 0.07 80.07 Line 170 CM 24 Traverse 2  0.48 0.51 0.01 
55.76 27.40 0.50 10.26 0.05 5.59 0.10 99.67 Line 171 CM 24 Traverse 2  0.50 0.49 0.01 




56.01 28.40 0.53 10.30 0.03 5.55 0.10 100.93 Line 173 CM 24 Traverse 2  0.50 0.49 0.01 
56.44 28.57 0.53 10.35 0.04 5.64 0.10 101.68 Line 174 CM 24 Traverse 2  0.50 0.49 0.01 
55.90 28.19 0.54 10.37 0.06 5.33 0.09 100.48 
Line 1 CM 24 Traverse 2 
continued  
0.67 0.32 0.01 
55.87 28.56 0.53 10.52 0.06 5.52 0.11 101.16 
Line 2 CM 24 Traverse 2 
continued  
0.52 0.48 0.01 
55.38 28.58 0.56 10.55 0.06 5.19 0.10 100.43 
Line 3 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
55.59 28.36 0.60 10.68 0.08 5.27 0.11 100.69 
Line 4 CM 24 Traverse 2 
continued  
0.53 0.47 0.01 
55.88 28.17 0.53 10.00 0.05 5.36 0.13 100.12 
Line 5 CM 24 Traverse 2 
continued  
0.52 0.47 0.01 
55.88 28.27 0.51 10.45 0.06 5.31 0.10 100.59 
Line 6 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
55.83 28.56 0.52 10.62 0.06 5.13 0.11 100.85 
Line 7 CM 24 Traverse 2 
continued  
0.52 0.48 0.01 
55.55 28.31 0.54 10.66 0.06 5.39 0.13 100.64 
Line 8 CM 24 Traverse 2 
continued  
0.53 0.46 0.01 
54.88 28.16 0.55 10.59 0.06 4.97 0.11 99.32 
Line 9 CM 24 Traverse 2 
continued  
0.52 0.47 0.01 
55.28 28.15 0.51 9.94 0.09 5.43 0.18 99.58 
Line 10 CM 24 Traverse 2 
continued  
0.54 0.46 0.01 
55.27 28.38 0.49 10.89 0.08 5.21 0.12 100.45 
Line 11 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
55.54 28.40 0.52 10.41 0.07 5.31 0.13 100.39 
Line 12 CM 24 Traverse 2 
continued  
0.53 0.46 0.01 
57.06 28.74 0.52 10.62 0.06 5.50 0.14 102.64 
Line 13 CM 24 Traverse 2 
continued  
0.52 0.48 0.01 
56.11 27.93 0.49 9.94 0.07 5.64 0.13 100.31 
Line 14 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
55.22 28.72 0.52 10.80 0.05 4.42 0.12 99.84 
Line 15 CM 24 Traverse 2 
continued  
0.49 0.50 0.01 
55.21 28.20 0.52 10.72 0.10 5.13 0.18 100.07 
Line 16 CM 24 Traverse 2 
continued  
0.57 0.42 0.01 
56.35 28.34 0.59 10.24 0.07 5.42 0.12 101.13 
Line 17 CM 24 Traverse 2 
continued  




55.98 28.21 0.54 10.13 0.05 4.77 0.12 99.81 
Line 18 CM 24 Traverse 2 
continued  
0.51 0.49 0.01 
55.74 28.46 0.47 10.34 0.07 5.45 0.14 100.67 
Line 19 CM 24 Traverse 2 
continued  
0.54 0.46 0.01 
55.48 27.82 0.52 10.30 0.11 5.48 0.16 99.87 
Line 20 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
55.63 28.57 0.53 10.06 0.06 5.49 0.12 100.46 
Line 21 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
56.84 28.71 0.55 10.76 0.06 5.64 0.10 102.65 
Line 22 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
55.83 28.45 0.55 10.30 0.06 5.59 0.14 100.92 
Line 23 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
55.89 27.83 0.50 10.49 0.07 5.66 0.14 100.58 
Line 24 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
55.80 28.40 0.53 10.40 0.06 5.48 0.12 100.78 
Line 25 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
55.77 28.51 0.49 10.62 0.08 5.52 0.14 101.13 
Line 26 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
53.36 28.40 0.50 10.54 0.07 5.29 0.11 98.28 
Line 27 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
62.94 23.37 0.73 4.95 0.07 8.18 0.37 100.61 
Line 28 CM 24 Traverse 2 
continued  
0.52 0.47 0.01 
63.88 22.62 0.76 4.04 0.06 8.80 0.44 100.61 
Line 29 CM 24 Traverse 2 
continued  
0.25 0.73 0.02 
55.66 28.36 0.50 10.65 0.07 5.60 0.13 100.97 
Line 30 CM 24 Traverse 2 
continued  
0.20 0.78 0.03 
56.21 28.20 0.50 10.16 0.06 5.88 0.14 101.15 
Line 31 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
56.62 27.49 0.49 9.87 0.06 5.90 0.14 100.56 
Line 32 CM 24 Traverse 2 
continued  
0.48 0.51 0.01 
56.34 27.69 0.53 9.92 0.05 5.93 0.12 100.58 
Line 33 CM 24 Traverse 2 
continued  
0.48 0.52 0.01 
55.69 28.46 0.50 10.34 0.06 5.76 0.13 100.93 
Line 34 CM 24 Traverse 2 
continued  
0.48 0.52 0.01 
55.32 28.55 0.56 10.76 0.07 5.49 0.11 100.85 
Line 35 CM 24 Traverse 2 
continued  




55.51 28.22 0.51 10.18 0.05 5.60 0.13 100.20 
Line 36 CM 24 Traverse 2 
continued  
0.52 0.48 0.01 
55.57 28.05 0.53 10.48 0.08 5.82 0.15 100.68 
Line 37 CM 24 Traverse 2 
continued  
0.50 0.50 0.01 
56.78 29.11 0.54 10.68 0.08 5.95 0.14 103.28 
Line 38 CM 24 Traverse 2 
continued  
0.49 0.50 0.01 
55.52 28.43 0.51 10.63 0.05 5.31 0.14 100.59 
Line 39 CM 24 Traverse 2 
continued  
0.49 0.50 0.01 
55.53 28.64 0.56 10.65 0.04 5.68 0.14 101.26 
Line 40 CM 24 Traverse 2 
continued  
0.52 0.47 0.01 
55.81 28.55 0.51 10.47 0.05 5.53 0.15 101.07 
Line 41 CM 24 Traverse 2 
continued  
0.50 0.49 0.01 
55.89 28.22 0.56 10.40 0.04 5.82 0.18 101.11 
Line 42 CM 24 Traverse 2 
continued  
0.51 0.48 0.01 
56.84 27.31 0.45 9.26 0.03 6.55 0.23 100.67 Line 1 CM 24 Traverse 3  0.49 0.50 0.01 
55.95 27.88 0.57 9.79 0.06 6.35 0.20 100.79 Line 2 CM 24 Traverse 3  0.43 0.55 0.01 
54.91 28.87 0.51 10.60 0.05 5.67 0.15 100.76 Line 3 CM 24 Traverse 3  0.46 0.53 0.01 
54.33 28.64 0.57 10.96 0.06 5.38 0.13 100.08 Line 4 CM 24 Traverse 3  0.50 0.49 0.01 
54.85 28.81 0.53 11.04 0.06 5.54 0.14 100.96 Line 5 CM 24 Traverse 3  0.53 0.47 0.01 
54.51 29.16 0.58 11.59 0.05 5.25 0.13 101.26 Line 6 CM 24 Traverse 3  0.52 0.47 0.01 
45.93 25.90 0.45 9.88 0.06 4.05 0.11 86.38 Line 7 CM 24 Traverse 3  0.55 0.45 0.01 
54.76 28.70 0.57 10.92 0.06 5.78 0.11 100.90 Line 8 CM 24 Traverse 3  0.57 0.42 0.01 
55.40 28.47 0.52 10.20 0.06 5.27 0.10 100.01 Line 9 CM 24 Traverse 3  0.51 0.49 0.01 
55.23 28.77 0.50 10.72 0.05 5.83 0.13 101.23 Line 10 CM 24 Traverse 3  0.51 0.48 0.01 
55.12 28.68 0.47 10.99 0.05 5.48 0.11 100.89 Line 11 CM 24 Traverse 3  0.50 0.49 0.01 
54.63 28.54 0.45 10.77 0.07 5.75 0.11 100.33 Line 12 CM 24 Traverse 3  0.52 0.47 0.01 
55.19 28.58 0.51 10.78 0.07 5.77 0.09 100.98 Line 13 CM 24 Traverse 3  0.51 0.49 0.01 
55.20 28.69 0.52 10.82 0.06 5.80 0.10 101.20 Line 14 CM 24 Traverse 3  0.51 0.49 0.01 
54.87 28.68 0.51 10.93 0.07 5.78 0.12 100.95 Line 15 CM 24 Traverse 3  0.50 0.49 0.01 
53.80 28.49 0.54 12.04 0.08 5.14 0.08 100.16 Line 16 CM 24 Traverse 3  0.51 0.49 0.01 
53.34 29.78 0.60 11.70 0.07 5.11 0.06 100.67 Line 17 CM 24 Traverse 3  0.56 0.43 0.00 
52.12 27.04 0.52 9.98 0.07 5.78 0.10 95.60 Line 18 CM 24 Traverse 3  0.56 0.44 0.00 
50.20 25.85 0.46 9.51 0.05 5.15 0.10 91.30 Line 19 CM 24 Traverse 3  0.49 0.51 0.01 




56.56 28.58 0.51 10.85 0.08 5.90 0.10 102.59 Line 21 CM 24 Traverse 3  0.48 0.52 0.00 
55.40 28.13 0.51 10.61 0.08 5.78 0.09 100.61 Line 22 CM 24 Traverse 3  0.50 0.49 0.01 
55.03 29.06 0.51 10.28 0.08 5.56 0.10 100.63 Line 23 CM 24 Traverse 3  0.50 0.49 0.01 
55.29 28.44 0.46 10.89 0.06 4.79 0.09 100.01 Line 24 CM 24 Traverse 3  0.50 0.49 0.01 
49.88 25.69 0.41 9.49 0.07 4.87 0.07 90.48 Line 25 CM 24 Traverse 3  0.55 0.44 0.01 
55.60 28.69 0.46 10.64 0.09 5.84 0.11 101.43 Line 26 CM 24 Traverse 3  0.52 0.48 0.00 
55.40 28.45 0.47 10.77 0.07 5.80 0.11 101.06 Line 27 CM 24 Traverse 3  0.50 0.50 0.01 
56.29 29.00 0.48 10.86 0.06 6.11 0.12 102.93 Line 28 CM 24 Traverse 3  0.50 0.49 0.01 
55.36 28.47 0.45 10.65 0.07 5.97 0.09 101.07 Line 29 CM 24 Traverse 3  0.49 0.50 0.01 
55.60 28.38 0.52 10.56 0.06 6.03 0.12 101.26 Line 30 CM 24 Traverse 3  0.49 0.50 0.01 
55.75 28.02 0.53 10.35 0.07 5.73 0.09 100.54 Line 31 CM 24 Traverse 3  0.49 0.51 0.01 
55.45 28.21 0.51 10.32 0.07 5.79 0.12 100.47 Line 32 CM 24 Traverse 3  0.50 0.50 0.00 
56.98 27.84 0.46 10.59 0.05 6.20 0.09 102.22 Line 33 CM 24 Traverse 3  0.49 0.50 0.01 
54.12 27.60 0.45 9.91 0.06 5.91 0.10 98.15 Line 34 CM 24 Traverse 3  0.48 0.51 0.01 
51.97 26.70 0.47 9.69 0.07 5.51 0.10 94.51 Line 35 CM 24 Traverse 3  0.48 0.52 0.01 
55.21 27.89 0.47 10.43 0.08 5.63 0.09 99.80 Line 36 CM 24 Traverse 3  0.49 0.50 0.01 
56.10 29.06 0.53 10.68 0.06 6.06 0.10 102.58 Line 37 CM 24 Traverse 3  0.50 0.49 0.00 
54.28 28.48 0.44 10.66 0.07 5.86 0.08 99.88 Line 38 CM 24 Traverse 3  0.49 0.50 0.01 
55.41 28.48 0.45 10.41 0.05 5.86 0.11 100.76 Line 39 CM 24 Traverse 3  0.50 0.50 0.00 
55.27 28.50 0.50 10.54 0.04 5.43 0.08 100.35 Line 40 CM 24 Traverse 3  0.49 0.50 0.01 
54.95 28.29 0.41 10.51 0.04 6.11 0.11 100.43 Line 41 CM 24 Traverse 3  0.52 0.48 0.00 
55.05 28.47 0.51 10.25 0.05 6.07 0.10 100.50 Line 42 CM 24 Traverse 3  0.48 0.51 0.01 
55.53 28.24 0.47 10.53 0.04 6.18 0.10 101.09 Line 43 CM 24 Traverse 3  0.48 0.51 0.01 
56.41 28.73 0.52 10.50 0.08 6.30 0.08 102.62 Line 44 CM 24 Traverse 3  0.48 0.51 0.01 
52.48 26.92 0.45 9.91 0.05 5.49 0.10 95.41 Line 45 CM 24 Traverse 3  0.48 0.52 0.00 
55.10 28.21 0.50 10.30 0.07 5.76 0.12 100.04 Line 46 CM 24 Traverse 3  0.50 0.50 0.01 
55.44 28.22 0.46 10.43 0.06 5.86 0.10 100.57 Line 47 CM 24 Traverse 3  0.49 0.50 0.01 
55.30 28.30 0.53 10.77 0.06 6.09 0.09 101.14 Line 48 CM 24 Traverse 3  0.49 0.50 0.01 
54.49 28.43 0.49 10.61 0.06 5.76 0.11 99.95 Line 49 CM 24 Traverse 3  0.49 0.50 0.00 
55.32 27.98 0.47 10.91 0.04 6.02 0.10 100.86 Line 50 CM 24 Traverse 3  0.50 0.49 0.01 
54.76 28.39 0.46 10.78 0.05 6.21 0.09 100.74 Line 51 CM 24 Traverse 3  0.50 0.50 0.01 




56.11 28.31 0.46 10.23 0.09 6.32 0.09 101.62 Line 53 CM 24 Traverse 3  0.48 0.51 0.01 
55.74 27.85 0.49 9.52 0.05 6.04 0.13 99.82 Line 54 CM 24 Traverse 3  0.47 0.53 0.00 
53.49 27.38 0.51 9.95 0.05 5.68 0.09 97.15 Line 55 CM 24 Traverse 3  0.46 0.53 0.01 
53.14 28.19 0.47 9.73 0.05 5.52 0.10 97.19 Line 56 CM 24 Traverse 3  0.49 0.51 0.01 
54.83 27.66 0.43 10.06 0.07 5.89 0.08 99.02 Line 57 CM 24 Traverse 3  0.49 0.50 0.01 
56.05 27.69 0.48 9.93 0.08 6.35 0.14 100.72 Line 58 CM 24 Traverse 3  0.48 0.51 0.00 
55.99 27.48 0.49 10.25 0.07 6.19 0.10 100.56 Line 59 CM 24 Traverse 3  0.46 0.53 0.01 
55.62 28.15 0.51 10.33 0.08 6.22 0.10 101.00 Line 60 CM 24 Traverse 3  0.48 0.52 0.01 
57.04 28.71 0.50 10.55 0.06 6.33 0.10 103.29 Line 61 CM 24 Traverse 3  0.48 0.52 0.01 
55.91 28.06 0.50 10.30 0.07 6.19 0.11 101.13 Line 62 CM 24 Traverse 3  0.48 0.52 0.01 
55.64 28.21 0.48 10.34 0.07 5.96 0.11 100.81 Line 63 CM 24 Traverse 3  0.48 0.52 0.01 
56.06 28.14 0.48 10.31 0.05 6.24 0.10 101.37 Line 64 CM 24 Traverse 3  0.49 0.51 0.01 
55.34 28.38 0.45 10.38 0.06 6.38 0.08 101.06 Line 65 CM 24 Traverse 3  0.47 0.52 0.01 
55.14 28.16 0.42 10.53 0.06 6.17 0.09 100.57 Line 66 CM 24 Traverse 3  0.47 0.52 0.00 
55.68 28.12 0.49 10.45 0.06 6.32 0.11 101.23 Line 67 CM 24 Traverse 3  0.48 0.51 0.01 
55.00 28.06 0.46 10.50 0.05 6.16 0.07 100.30 Line 68 CM 24 Traverse 3  0.47 0.52 0.01 
56.34 22.49 0.56 5.34 0.01 7.43 0.47 92.65 Line 69 CM 24 Traverse 3  0.48 0.51 0.00 
32.02 16.90 0.24 5.89 0.02 2.89 0.08 58.03 Line 70 CM 24 Traverse 3  0.28 0.70 0.03 
55.61 28.56 0.47 10.51 0.04 5.96 0.10 101.25 Line 71 CM 24 Traverse 3  0.52 0.47 0.01 
55.31 28.22 0.48 10.01 0.07 6.34 0.09 100.52 Line 72 CM 24 Traverse 3  0.49 0.50 0.01 
56.12 27.92 0.54 10.06 0.06 6.22 0.09 101.01 Line 73 CM 24 Traverse 3  0.46 0.53 0.00 
56.25 27.90 0.52 10.08 0.06 6.27 0.09 101.16 Line 74 CM 24 Traverse 3  0.47 0.53 0.01 
35.43 17.94 0.36 7.08 0.05 4.94 0.07 65.86 Line 75 CM 24 Traverse 3  0.47 0.53 0.01 
56.32 28.34 0.47 10.09 0.05 6.04 0.09 101.41 Line 76 CM 24 Traverse 3  0.44 0.56 0.01 
56.13 27.97 0.48 10.17 0.04 5.86 0.10 100.75 Line 77 CM 24 Traverse 3  0.48 0.52 0.01 
56.05 28.18 0.52 10.10 0.05 6.18 0.12 101.22 Line 78 CM 24 Traverse 3  0.49 0.51 0.01 
56.28 27.94 0.47 10.05 0.05 6.52 0.10 101.40 Line 79 CM 24 Traverse 3  0.47 0.52 0.01 
55.33 27.72 0.45 9.72 0.07 6.38 0.08 99.75 Line 80 CM 24 Traverse 3  0.46 0.54 0.01 
55.86 27.82 0.47 10.07 0.07 6.39 0.11 100.79 Line 81 CM 24 Traverse 3  0.45 0.54 0.00 
57.14 28.59 0.45 10.28 0.06 6.49 0.09 103.10 Line 82 CM 24 Traverse 3  0.46 0.53 0.01 
55.98 27.40 0.49 10.08 0.07 6.26 0.11 100.40 Line 83 CM 24 Traverse 3  0.46 0.53 0.01 




54.78 27.86 0.49 10.08 0.04 5.92 0.10 99.28 Line 85 CM 24 Traverse 3  0.47 0.53 0.00 
55.91 27.75 0.50 9.63 0.06 5.85 0.09 99.78 Line 86 CM 24 Traverse 3  0.48 0.51 0.01 
55.69 28.30 0.52 10.32 0.07 6.16 0.10 101.15 Line 87 CM 24 Traverse 3  0.47 0.52 0.01 
55.68 28.04 0.50 10.63 0.08 5.09 0.11 100.12 Line 88 CM 24 Traverse 3  0.48 0.52 0.01 
55.65 28.27 0.48 10.44 0.07 5.72 0.10 100.74 Line 89 CM 24 Traverse 3  0.53 0.46 0.01 
55.84 28.28 0.52 10.43 0.06 6.11 0.10 101.35 Line 90 CM 24 Traverse 3  0.50 0.50 0.01 
56.17 28.28 0.52 10.21 0.05 6.24 0.11 101.57 Line 91 CM 24 Traverse 3  0.48 0.51 0.01 
56.23 28.05 0.53 9.98 0.06 6.26 0.09 101.21 Line 92 CM 24 Traverse 3  0.47 0.52 0.01 
55.67 28.03 0.48 9.85 0.06 5.97 0.08 100.15 Line 93 CM 24 Traverse 3  0.47 0.53 0.00 
56.17 27.64 0.51 9.82 0.07 5.97 0.09 100.28 Line 94 CM 24 Traverse 3  0.47 0.52 0.00 
55.78 28.23 0.47 10.24 0.05 6.31 0.10 101.17 Line 95 CM 24 Traverse 3  0.47 0.52 0.01 
56.07 28.00 0.49 10.17 0.08 6.20 0.10 101.11 Line 96 CM 24 Traverse 3  0.47 0.52 0.01 
56.48 28.08 0.45 9.44 0.08 5.99 0.12 100.64 Line 97 CM 24 Traverse 3  0.47 0.52 0.01 
56.09 27.89 0.52 10.15 0.04 5.84 0.10 100.65 Line 98 CM 24 Traverse 3  0.46 0.53 0.01 
56.20 28.06 0.50 10.04 0.07 6.20 0.09 101.16 Line 99 CM 24 Traverse 3  0.49 0.51 0.01 
55.62 27.85 0.49 10.10 0.06 6.04 0.12 100.27 Line 100 CM 24 Traverse 3  0.47 0.53 0.00 
56.27 27.60 0.54 10.20 0.06 6.19 0.10 100.97 Line 101 CM 24 Traverse 3  0.48 0.52 0.01 
56.18 27.44 0.49 9.28 0.07 6.27 0.11 99.83 Line 102 CM 24 Traverse 3  0.47 0.52 0.01 
56.46 27.80 0.53 9.45 0.08 6.21 0.12 100.64 Line 103 CM 24 Traverse 3  0.45 0.55 0.01 
56.28 28.08 0.50 9.95 0.08 6.00 0.12 101.01 Line 104 CM 24 Traverse 3  0.45 0.54 0.01 
56.27 27.93 0.49 10.15 0.08 6.27 0.11 101.29 Line 105 CM 24 Traverse 3  0.47 0.52 0.01 
56.42 28.16 0.47 10.10 0.07 6.09 0.09 101.40 Line 106 CM 24 Traverse 3  0.47 0.52 0.01 
55.93 27.90 0.51 10.10 0.06 6.14 0.10 100.74 Line 107 CM 24 Traverse 3  0.48 0.52 0.00 
55.68 28.21 0.49 10.29 0.05 6.14 0.11 100.97 Line 108 CM 24 Traverse 3  0.47 0.52 0.01 
55.98 28.22 0.50 10.22 0.07 6.27 0.12 101.39 Line 109 CM 24 Traverse 3  0.48 0.52 0.01 
55.40 28.04 0.49 10.30 0.07 6.07 0.10 100.48 Line 110 CM 24 Traverse 3  0.47 0.52 0.01 
43.95 21.33 0.44 8.05 0.09 4.31 0.13 78.29 Line 111 CM 24 Traverse 3  0.48 0.51 0.01 
56.30 28.37 0.48 10.39 0.06 5.92 0.09 101.61 Line 112 CM 24 Traverse 3  0.50 0.49 0.01 
56.03 28.39 0.49 10.51 0.06 5.99 0.11 101.59 Line 113 CM 24 Traverse 3  0.49 0.51 0.00 
56.53 28.53 0.53 10.22 0.08 5.85 0.08 101.81 Line 114 CM 24 Traverse 3  0.49 0.50 0.01 
55.83 28.11 0.50 10.26 0.06 5.92 0.10 100.77 Line 115 CM 24 Traverse 3  0.49 0.51 0.00 




56.00 28.45 0.55 10.47 0.07 5.84 0.11 101.48 Line 117 CM 24 Traverse 3  0.49 0.50 0.01 
55.84 28.25 0.51 10.53 0.11 5.43 0.13 100.81 Line 118 CM 24 Traverse 3  0.49 0.50 0.01 
55.52 27.89 0.53 10.40 0.06 5.56 0.10 100.06 Line 119 CM 24 Traverse 3  0.51 0.48 0.01 
56.32 27.38 0.51 10.00 0.09 6.04 0.13 100.46 Line 120 CM 24 Traverse 3  0.51 0.49 0.01 
54.21 28.45 0.51 10.92 0.07 5.19 0.10 99.44 Line 121 CM 24 Traverse 3  0.47 0.52 0.01 
47.36 26.91 0.52 11.47 0.07 3.75 0.07 90.14 Line 122 CM 24 Traverse 3  0.53 0.46 0.01 
52.08 29.19 0.54 11.98 0.08 4.50 0.10 98.47 Line 123 CM 24 Traverse 3  0.63 0.37 0.00 
54.84 29.99 0.52 11.73 0.04 4.90 0.09 102.12 Line 124 CM 24 Traverse 3  0.59 0.40 0.01 
55.49 28.57 0.54 10.41 0.08 5.69 0.13 100.91 Line 125 CM 24 Traverse 3  0.57 0.43 0.00 
55.67 28.40 0.50 10.49 0.08 5.71 0.10 100.94 Line 126 CM 24 Traverse 3  0.50 0.49 0.01 
55.56 28.19 0.51 10.68 0.08 5.28 0.11 100.40 Line 127 CM 24 Traverse 3  0.50 0.49 0.01 
49.98 26.42 0.49 10.30 0.09 5.27 0.13 92.69 Line 128 CM 24 Traverse 3  0.52 0.47 0.01 
54.65 29.27 0.51 11.50 0.05 5.24 0.12 101.33 Line 129 CM 24 Traverse 3  0.52 0.48 0.01 
54.27 28.87 0.55 10.95 0.08 5.12 0.11 99.94 Line 130 CM 24 Traverse 3  0.54 0.45 0.01 
55.47 28.70 0.51 10.64 0.08 5.67 0.13 101.22 Line 131 CM 24 Traverse 3  0.54 0.46 0.01 
49.26 26.60 0.47 9.76 0.07 4.75 0.14 91.06 Line 132 CM 24 Traverse 3  0.51 0.49 0.01 
53.01 27.91 0.54 10.23 0.08 4.88 0.12 96.78 Line 133 CM 24 Traverse 3  0.53 0.46 0.01 
56.14 27.82 0.50 10.33 0.05 5.71 0.13 100.69 Line 134 CM 24 Traverse 3  0.53 0.46 0.01 
55.55 28.43 0.51 10.85 0.07 5.59 0.14 101.15 Line 135 CM 24 Traverse 3  0.50 0.50 0.01 
55.55 28.53 0.53 10.61 0.07 5.50 0.13 100.92 Line 136 CM 24 Traverse 3  0.51 0.48 0.01 
55.21 28.93 0.54 10.99 0.07 5.35 0.11 101.20 Line 137 CM 24 Traverse 3  0.51 0.48 0.01 
55.71 28.79 0.52 10.59 0.07 5.49 0.10 101.27 Line 138 CM 24 Traverse 3  0.53 0.47 0.01 
55.25 28.66 0.52 10.60 0.07 5.24 0.12 100.46 Line 139 CM 24 Traverse 3  0.51 0.48 0.01 
55.54 28.52 0.53 10.32 0.05 5.38 0.11 100.45 Line 140 CM 24 Traverse 3  0.52 0.47 0.01 
56.05 27.84 0.50 10.11 0.07 5.75 0.13 100.44 Line 141 CM 24 Traverse 3  0.51 0.48 0.01 
56.01 27.91 0.51 10.15 0.03 5.20 0.14 99.96 Line 142 CM 24 Traverse 3  0.49 0.50 0.01 
55.80 28.29 0.50 10.09 0.07 5.63 0.14 100.52 Line 143 CM 24 Traverse 3  0.51 0.48 0.01 
55.17 28.28 0.49 10.30 0.06 5.56 0.12 99.98 Line 144 CM 24 Traverse 3  0.49 0.50 0.01 
55.69 28.20 0.50 10.47 0.07 5.61 0.14 100.68 Line 145 CM 24 Traverse 3  0.50 0.49 0.01 
55.61 28.33 0.54 10.52 0.06 5.67 0.11 100.84 Line 146 CM 24 Traverse 3  0.50 0.49 0.01 
55.85 28.08 0.51 10.04 0.05 5.84 0.14 100.49 Line 147 CM 24 Traverse 3  0.50 0.49 0.01 




54.79 28.25 0.48 10.36 0.05 5.45 0.13 99.52 Line 149 CM 24 Traverse 3  0.48 0.51 0.01 
55.69 28.00 0.54 10.41 0.05 5.49 0.13 100.30 Line 150 CM 24 Traverse 3  0.51 0.48 0.01 
55.82 27.66 0.52 10.30 0.06 5.73 0.13 100.23 Line 151 CM 24 Traverse 3  0.51 0.48 0.01 
55.62 27.92 0.53 10.14 0.07 5.71 0.15 100.14 Line 152 CM 24 Traverse 3  0.49 0.50 0.01 
55.51 28.26 0.56 10.33 0.06 5.57 0.10 100.38 Line 153 CM 24 Traverse 3  0.49 0.50 0.01 
55.94 28.34 0.53 10.20 0.08 5.70 0.12 100.90 Line 154 CM 24 Traverse 3  0.50 0.49 0.01 
55.85 28.00 0.50 9.77 0.06 5.36 0.11 99.65 Line 155 CM 24 Traverse 3  0.49 0.50 0.01 
57.40 28.84 0.51 10.51 0.08 5.59 0.14 103.06 Line 156 CM 24 Traverse 3  0.50 0.49 0.01 
55.88 27.70 0.53 9.81 0.06 5.67 0.13 99.79 Line 157 CM 24 Traverse 3  0.51 0.49 0.01 
54.92 27.85 0.53 10.22 0.06 5.56 0.15 99.29 Line 158 CM 24 Traverse 3  0.49 0.51 0.01 
56.03 28.39 0.56 10.37 0.06 5.70 0.12 101.24 Line 159 CM 24 Traverse 3  0.50 0.49 0.01 
56.15 28.39 0.54 10.42 0.06 5.78 0.14 101.48 Line 160 CM 24 Traverse 3  0.50 0.50 0.01 
55.34 27.86 0.53 9.51 0.07 5.29 0.14 98.74 Line 161 CM 24 Traverse 3  0.50 0.50 0.01 
55.58 27.81 0.53 10.21 0.06 5.73 0.13 100.04 Line 162 CM 24 Traverse 3  0.49 0.50 0.01 
55.92 28.26 0.52 10.14 0.08 5.62 0.17 100.70 Line 163 CM 24 Traverse 3  0.49 0.50 0.01 
57.01 28.81 0.56 10.44 0.08 5.78 0.17 102.86 Line 164 CM 24 Traverse 3  0.49 0.50 0.01 
55.89 28.32 0.53 10.25 0.05 5.81 0.15 101.00 Line 165 CM 24 Traverse 3  0.49 0.50 0.01 
55.25 28.31 0.52 10.40 0.07 5.74 0.18 100.47 Line 166 CM 24 Traverse 3  0.49 0.50 0.01 
55.34 28.63 0.50 10.53 0.07 5.71 0.16 100.92 Line 167 CM 24 Traverse 3  0.50 0.49 0.01 
55.57 27.77 0.54 10.00 0.05 5.47 0.14 99.53 Line 168 CM 24 Traverse 3  0.50 0.49 0.01 
56.25 29.18 0.57 11.03 0.07 5.51 0.13 102.73 Line 169 CM 24 Traverse 3  0.50 0.49 0.01 
54.58 28.61 0.58 11.11 0.04 4.33 0.16 99.42 Line 170 CM 24 Traverse 3  0.52 0.47 0.01 
54.08 29.47 0.57 11.58 0.06 5.03 0.17 100.96 Line 171 CM 24 Traverse 3  0.58 0.41 0.01 
55.26 28.99 0.55 10.83 0.06 5.27 0.20 101.14 Line 172 CM 24 Traverse 3  0.55 0.44 0.01 
55.26 28.51 0.60 10.53 0.06 5.66 0.21 100.82 Line 173 CM 24 Traverse 3  0.53 0.46 0.01 
57.03 27.25 0.56 9.39 0.06 6.26 0.27 100.83 Line 174 CM 24 Traverse 3  0.50 0.49 0.01 
55.83 28.06 0.55 10.02 0.04 5.56 0.26 100.33 Line 175 CM 24 Traverse 3  0.45 0.54 0.02 
55.87 28.10 0.60 9.74 0.05 5.79 0.27 100.43 Line 176 CM 24 Traverse 3  0.49 0.49 0.02 
56.39 27.44 0.58 9.51 0.04 5.49 0.34 99.78 Line 177 CM 24 Traverse 3  0.47 0.51 0.02 
57.57 26.31 0.67 8.29 0.03 6.38 0.39 99.64 Line 178 CM 24 Traverse 3  0.48 0.50 0.02 
50.91 31.06 0.85 14.04 0.13 3.45 0.08 100.54 Line 1 CM 5 Traverse 1  0.69 0.30 0.01 




51.25 31.53 0.76 14.17 0.12 3.14 0.06 101.04 Line 3 CM 5 Traverse 1  0.69 0.31 0.00 
50.90 31.45 0.80 13.84 0.13 2.97 0.05 100.14 Line 4 CM 5 Traverse 1  0.68 0.31 0.00 
51.73 32.22 0.90 14.66 0.17 2.78 0.04 102.50 Line 5 CM 5 Traverse 1  0.71 0.29 0.00 
50.94 31.43 0.73 13.96 0.12 3.42 0.07 100.67 Line 6 CM 5 Traverse 1  0.72 0.28 0.00 
51.23 31.32 0.84 14.35 0.15 3.55 0.06 101.49 Line 7 CM 5 Traverse 1  0.74 0.25 0.00 
51.43 31.38 0.76 14.41 0.18 3.56 0.08 101.80 Line 8 CM 5 Traverse 1  0.69 0.31 0.00 
50.48 31.57 0.68 14.58 0.13 3.09 0.07 100.58 Line 9 CM 5 Traverse 1  0.69 0.31 0.00 
50.78 31.87 0.77 14.47 0.14 3.26 0.06 101.34 Line 10 CM 5 Traverse 1  0.69 0.31 0.00 
51.33 31.60 0.75 14.27 0.12 3.12 0.06 101.26 Line 11 CM 5 Traverse 1  0.72 0.28 0.00 
51.09 31.51 0.75 14.51 0.13 3.22 0.07 101.28 Line 12 CM 5 Traverse 1  0.71 0.29 0.00 
51.36 31.46 0.70 13.98 0.13 3.34 0.07 101.03 Line 13 CM 5 Traverse 1  0.71 0.28 0.00 
51.36 31.60 0.71 14.51 0.14 3.17 0.07 101.55 Line 14 CM 5 Traverse 1  0.71 0.29 0.00 
50.90 30.91 0.74 14.48 0.13 3.44 0.06 100.67 Line 15 CM 5 Traverse 1  0.70 0.30 0.00 
50.86 31.63 0.73 14.41 0.15 3.16 0.07 101.00 Line 16 CM 5 Traverse 1  0.71 0.28 0.00 
50.96 31.18 0.75 14.40 0.11 3.31 0.07 100.78 Line 17 CM 5 Traverse 1  0.70 0.30 0.00 
51.36 31.43 0.72 14.18 0.13 3.26 0.07 101.14 Line 18 CM 5 Traverse 1  0.71 0.28 0.00 
50.57 31.12 0.78 14.30 0.11 3.07 0.06 100.01 Line 19 CM 5 Traverse 1  0.70 0.29 0.00 
50.72 31.51 0.74 14.32 0.11 3.22 0.04 100.65 Line 20 CM 5 Traverse 1  0.70 0.29 0.00 
50.92 31.30 0.71 14.14 0.12 3.40 0.04 100.63 Line 21 CM 5 Traverse 1  0.72 0.28 0.00 
50.24 31.81 0.68 14.61 0.14 3.18 0.04 100.69 Line 22 CM 5 Traverse 1  0.71 0.29 0.00 
51.21 31.19 0.75 14.52 0.13 3.31 0.06 101.16 Line 23 CM 5 Traverse 1  0.69 0.30 0.00 
50.99 31.53 0.70 14.47 0.13 3.41 0.06 101.28 Line 24 CM 5 Traverse 1  0.72 0.28 0.00 
51.11 31.74 0.70 14.81 0.12 3.03 0.05 101.57 Line 25 CM 5 Traverse 1  0.71 0.29 0.00 
50.89 31.79 0.76 14.78 0.09 3.03 0.07 101.41 Line 26 CM 5 Traverse 1  0.70 0.30 0.00 
50.24 31.47 0.73 14.70 0.12 2.98 0.08 100.32 Line 27 CM 5 Traverse 1  0.73 0.27 0.00 
50.78 31.62 0.71 14.68 0.13 3.22 0.07 101.21 Line 28 CM 5 Traverse 1  0.73 0.27 0.00 
49.95 31.60 0.67 14.68 0.12 3.46 0.06 100.52 Line 29 CM 5 Traverse 1  0.73 0.27 0.00 
50.68 31.61 0.65 14.63 0.09 3.17 0.05 100.87 Line 30 CM 5 Traverse 1  0.71 0.28 0.00 
51.07 31.57 0.76 14.49 0.15 3.32 0.05 101.42 Line 31 CM 5 Traverse 1  0.70 0.30 0.00 
50.48 31.55 0.68 14.47 0.11 3.37 0.07 100.73 Line 32 CM 5 Traverse 1  0.72 0.28 0.00 
51.33 31.57 0.68 14.16 0.11 3.48 0.07 101.39 Line 33 CM 5 Traverse 1  0.70 0.29 0.00 




51.21 31.43 0.74 14.29 0.13 3.70 0.07 101.58 Line 35 CM 5 Traverse 1  0.69 0.31 0.00 
50.52 31.94 0.67 14.59 0.11 3.39 0.05 101.27 Line 36 CM 5 Traverse 1  0.70 0.29 0.00 
51.72 32.24 0.75 14.92 0.11 3.55 0.07 103.37 Line 37 CM 5 Traverse 1  0.68 0.32 0.00 
50.69 31.93 0.76 14.40 0.14 3.42 0.04 101.39 Line 38 CM 5 Traverse 1  0.70 0.29 0.00 
51.32 31.35 0.72 14.25 0.11 3.66 0.05 101.47 Line 39 CM 5 Traverse 1  0.70 0.30 0.00 
51.40 31.64 0.73 14.22 0.10 3.74 0.05 101.89 Line 40 CM 5 Traverse 1  0.70 0.30 0.00 
51.45 31.29 0.70 14.38 0.12 3.62 0.06 101.62 Line 41 CM 5 Traverse 1  0.68 0.32 0.00 
51.24 31.10 0.76 14.20 0.14 3.65 0.06 101.15 Line 42 CM 5 Traverse 1  0.68 0.32 0.00 
50.34 31.30 0.76 14.19 0.11 3.33 0.05 100.07 Line 43 CM 5 Traverse 1  0.68 0.31 0.00 
52.63 31.29 0.79 14.38 0.12 3.96 0.06 103.23 Line 44 CM 5 Traverse 1  0.68 0.32 0.00 
52.53 30.43 0.85 13.43 0.12 4.21 0.06 101.62 Line 45 CM 5 Traverse 1  0.70 0.30 0.00 
45.87 34.90 0.70 18.10 0.07 1.24 0.02 100.90 Line 1 CM 5 Traverse 2  0.67 0.33 0.00 
44.49 35.25 0.62 19.19 0.05 0.88 0.00 100.47 Line 2 CM 5 Traverse 2  0.64 0.36 0.00 
44.60 35.76 0.62 19.32 0.05 0.85 0.01 101.21 Line 3 CM 5 Traverse 2  0.89 0.11 0.00 
43.93 35.22 0.63 19.21 0.06 0.88 0.02 99.94 Line 4 CM 5 Traverse 2  0.92 0.08 0.00 
44.94 34.81 0.64 18.45 0.07 1.14 0.03 100.08 Line 5 CM 5 Traverse 2  0.93 0.07 0.00 
45.31 35.29 0.75 18.43 0.12 1.01 0.00 100.92 Line 6 CM 5 Traverse 2  0.92 0.08 0.00 
45.28 35.13 0.61 19.12 0.07 0.89 0.01 101.11 Line 7 CM 5 Traverse 2  0.90 0.10 0.00 
45.79 36.26 0.63 19.32 0.08 0.96 0.01 103.04 Line 8 CM 5 Traverse 2  0.91 0.09 0.00 
45.45 35.24 0.65 18.74 0.05 1.05 0.02 101.19 Line 9 CM 5 Traverse 2  0.92 0.08 0.00 
46.50 33.68 0.66 17.99 0.10 1.56 0.02 100.52 Line 10 CM 5 Traverse 2  0.92 0.08 0.00 
46.41 34.47 0.66 17.97 0.07 1.62 0.00 101.19 Line 11 CM 5 Traverse 2  0.91 0.09 0.00 
46.00 34.86 0.61 18.13 0.09 1.33 0.02 101.04 Line 12 CM 5 Traverse 2  0.86 0.14 0.00 
45.26 35.34 0.63 18.83 0.08 1.23 0.02 101.39 Line 13 CM 5 Traverse 2  0.86 0.14 0.00 
44.67 35.45 0.66 18.62 0.07 1.05 0.00 100.54 Line 14 CM 5 Traverse 2  0.88 0.12 0.00 
44.42 35.72 0.63 18.75 0.05 0.90 0.02 100.49 Line 15 CM 5 Traverse 2  0.89 0.11 0.00 
45.86 34.69 0.66 18.16 0.06 1.27 0.01 100.71 Line 16 CM 5 Traverse 2  0.91 0.09 0.00 
49.55 32.47 0.66 15.55 0.10 2.91 0.03 101.29 Line 17 CM 5 Traverse 2  0.92 0.08 0.00 
47.94 28.31 3.59 13.18 0.99 2.72 0.09 96.81 Line 18 CM 5 Traverse 2  0.89 0.11 0.00 
45.45 35.09 0.64 18.73 0.07 1.19 0.01 101.17 Line 19 CM 5 Traverse 2  0.75 0.25 0.00 
43.29 34.02 0.88 18.28 0.16 0.85 0.03 97.50 Line 20 CM 5 Traverse 2  0.72 0.27 0.01 




45.32 34.64 0.73 18.18 0.11 1.00 0.00 99.97 Line 22 CM 5 Traverse 2  0.92 0.08 0.00 
45.61 35.32 0.66 18.75 0.08 1.02 0.00 101.44 Line 23 CM 5 Traverse 2  0.92 0.08 0.00 
45.41 35.42 0.64 18.88 0.06 1.10 0.01 101.53 Line 24 CM 5 Traverse 2  0.91 0.09 0.00 
45.30 35.30 0.67 18.90 0.07 1.06 0.03 101.33 Line 25 CM 5 Traverse 2  0.91 0.09 0.00 
45.07 35.68 0.62 19.26 0.04 0.91 0.02 101.60 Line 26 CM 5 Traverse 2  0.90 0.10 0.00 
44.89 35.60 0.65 18.76 0.06 0.86 0.00 100.82 Line 27 CM 5 Traverse 2  0.91 0.09 0.00 
45.30 35.65 0.66 19.04 0.07 0.83 0.02 101.58 Line 28 CM 5 Traverse 2  0.92 0.08 0.00 
45.28 35.60 0.63 19.23 0.04 0.93 0.02 101.73 Line 29 CM 5 Traverse 2  0.92 0.08 0.00 
45.13 35.34 0.65 19.03 0.07 0.97 0.02 101.21 Line 30 CM 5 Traverse 2  0.93 0.07 0.00 
44.73 35.30 0.66 18.92 0.07 1.01 0.03 100.72 Line 31 CM 5 Traverse 2  0.92 0.08 0.00 
44.93 35.36 0.64 18.90 0.05 1.05 0.00 100.94 Line 32 CM 5 Traverse 2  0.91 0.08 0.00 
45.19 35.42 0.62 18.83 0.07 0.97 0.01 101.11 Line 33 CM 5 Traverse 2  0.91 0.09 0.00 
45.12 35.43 0.68 19.01 0.08 1.06 0.01 101.38 Line 34 CM 5 Traverse 2  0.91 0.09 0.00 
44.95 35.76 0.65 19.34 0.05 1.00 0.02 101.77 Line 35 CM 5 Traverse 2  0.91 0.09 0.00 
39.00 32.70 2.93 11.00 0.05 0.72 0.03 86.44 Line 36 CM 5 Traverse 2  0.91 0.09 0.00 
45.68 36.23 0.70 19.34 0.05 0.81 0.02 102.83 Line 37 CM 5 Traverse 2  0.91 0.09 0.00 
45.73 36.25 0.70 19.82 0.05 0.80 0.02 103.37 Line 38 CM 5 Traverse 2  0.89 0.11 0.00 
44.66 35.71 0.70 19.18 0.07 0.92 0.02 101.26 Line 39 CM 5 Traverse 2  0.93 0.07 0.00 
43.56 33.79 1.25 17.13 0.28 0.83 0.01 96.86 Line 40 CM 5 Traverse 2  0.93 0.07 0.00 
45.21 35.69 0.66 18.83 0.06 0.88 0.02 101.36 Line 41 CM 5 Traverse 2  0.92 0.08 0.00 
45.26 35.64 0.67 19.20 0.06 0.90 0.01 101.73 Line 42 CM 5 Traverse 2  0.92 0.08 0.00 
45.43 35.06 0.99 18.26 0.18 1.00 0.00 100.92 Line 43 CM 5 Traverse 2  0.92 0.08 0.00 
45.69 30.25 3.73 12.93 0.89 1.56 0.05 95.11 Line 44 CM 5 Traverse 2  0.92 0.08 0.00 
49.09 30.76 2.04 14.01 0.50 2.72 0.08 99.21 Line 45 CM 5 Traverse 2  0.91 0.09 0.00 
50.10 32.36 0.69 15.47 0.10 2.94 0.03 101.69 Line 46 CM 5 Traverse 2  0.82 0.18 0.00 
49.81 29.92 2.15 13.83 1.14 2.85 0.08 99.79 Line 47 CM 5 Traverse 2  0.74 0.26 0.00 
50.62 31.85 1.33 14.75 0.48 2.99 0.04 102.06 Line 48 CM 5 Traverse 2  0.74 0.26 0.00 
49.47 31.20 1.10 14.72 0.34 2.96 0.03 99.83 Line 49 CM 5 Traverse 2  0.72 0.27 0.00 
50.62 28.81 3.24 12.69 1.17 2.71 0.09 99.33 Line 50 CM 5 Traverse 2  0.73 0.27 0.00 
50.18 31.68 0.79 14.91 0.11 3.35 0.04 101.06 Line 51 CM 5 Traverse 2  0.73 0.27 0.00 
53.95 28.78 1.04 12.36 0.11 5.11 0.09 101.43 Line 52 CM 5 Traverse 2  0.72 0.28 0.01 




59.50 24.31 1.82 8.21 0.14 5.65 0.52 100.15 Line 54 CM 5 Traverse 2  0.57 0.43 0.01 
52.01 31.96 0.80 14.82 0.12 3.47 0.03 103.21 Line 1 CM 5 Traverse 3  0.48 0.48 0.03 
51.02 31.20 0.77 14.51 0.11 3.20 0.04 100.84 Line 2 CM 5 Traverse 3  0.43 0.54 0.03 
51.13 31.50 0.78 14.66 0.11 3.47 0.03 101.66 Line 3 CM 5 Traverse 3  0.70 0.30 0.00 
51.82 31.93 0.77 14.64 0.11 3.57 0.05 102.89 Line 4 CM 5 Traverse 3  0.71 0.28 0.00 
51.25 31.08 0.75 14.35 0.10 3.71 0.05 101.29 Line 5 CM 5 Traverse 3  0.70 0.30 0.00 
50.22 31.42 0.69 14.45 0.12 3.61 0.06 100.57 Line 6 CM 5 Traverse 3  0.69 0.31 0.00 
50.30 31.46 0.71 14.50 0.11 3.40 0.04 100.53 Line 7 CM 5 Traverse 3  0.68 0.32 0.00 
50.02 31.65 0.68 14.94 0.11 2.79 0.03 100.22 Line 8 CM 5 Traverse 3  0.69 0.31 0.00 
50.47 31.62 0.75 14.52 0.11 3.01 0.04 100.50 Line 9 CM 5 Traverse 3  0.70 0.30 0.00 
50.91 31.53 0.74 14.54 0.12 2.94 0.06 100.83 Line 10 CM 5 Traverse 3  0.75 0.25 0.00 
51.78 31.94 0.70 14.77 0.13 2.99 0.04 102.35 Line 11 CM 5 Traverse 3  0.73 0.27 0.00 
50.74 30.94 0.73 14.60 0.12 3.04 0.04 100.20 Line 12 CM 5 Traverse 3  0.73 0.27 0.00 
50.26 30.85 0.85 14.26 0.16 3.27 0.04 99.68 Line 13 CM 5 Traverse 3  0.73 0.27 0.00 
50.74 31.79 0.72 14.80 0.12 3.09 0.05 101.32 Line 14 CM 5 Traverse 3  0.72 0.27 0.00 
50.47 31.15 0.77 14.69 0.09 3.20 0.06 100.44 Line 15 CM 5 Traverse 3  0.70 0.29 0.00 
50.15 31.21 0.84 14.29 0.17 3.38 0.04 100.09 Line 16 CM 5 Traverse 3  0.72 0.27 0.00 
50.73 31.42 0.71 14.18 0.12 3.33 0.03 100.53 Line 17 CM 5 Traverse 3  0.71 0.28 0.00 
51.00 31.46 0.68 14.26 0.11 3.02 0.06 100.60 Line 18 CM 5 Traverse 3  0.70 0.30 0.00 
51.04 31.23 0.74 14.31 0.13 2.91 0.03 100.39 Line 19 CM 5 Traverse 3  0.70 0.30 0.00 
50.89 31.46 0.69 14.38 0.10 2.91 0.06 100.47 Line 20 CM 5 Traverse 3  0.72 0.28 0.00 
50.49 30.59 0.66 14.44 0.11 2.91 0.03 99.23 Line 21 CM 5 Traverse 3  0.73 0.27 0.00 
50.65 31.46 0.73 14.10 0.12 2.92 0.03 100.00 Line 22 CM 5 Traverse 3  0.73 0.27 0.00 
51.40 31.05 0.73 14.47 0.12 3.47 0.05 101.30 Line 23 CM 5 Traverse 3  0.73 0.27 0.00 
50.34 31.38 0.74 14.60 0.13 3.10 0.04 100.33 Line 24 CM 5 Traverse 3  0.73 0.27 0.00 
50.80 31.58 0.76 14.67 0.11 3.47 0.05 101.44 Line 25 CM 5 Traverse 3  0.69 0.30 0.00 
50.95 31.28 0.72 14.62 0.12 3.11 0.03 100.83 Line 26 CM 5 Traverse 3  0.72 0.28 0.00 
50.80 31.69 0.72 14.60 0.13 3.29 0.03 101.26 Line 27 CM 5 Traverse 3  0.70 0.30 0.00 
50.16 31.53 0.73 14.69 0.11 3.49 0.05 100.75 Line 28 CM 5 Traverse 3  0.72 0.28 0.00 
50.71 31.62 0.71 14.69 0.13 3.36 0.03 101.25 Line 29 CM 5 Traverse 3  0.71 0.29 0.00 
50.22 31.38 0.69 14.65 0.12 3.20 0.04 100.30 Line 30 CM 5 Traverse 3  0.70 0.30 0.00 




50.25 30.47 1.44 13.98 0.31 2.87 0.07 99.38 Line 32 CM 5 Traverse 3  0.72 0.28 0.00 
49.58 29.41 2.25 13.53 0.62 2.61 0.09 98.08 Line 33 CM 5 Traverse 3  0.72 0.28 0.00 
50.18 31.47 0.73 14.31 0.12 3.15 0.03 99.99 Line 34 CM 5 Traverse 3  0.73 0.27 0.00 
50.45 31.85 0.71 15.13 0.14 3.09 0.04 101.41 Line 35 CM 5 Traverse 3  0.74 0.26 0.01 
49.78 31.77 0.75 15.21 0.14 2.89 0.03 100.57 Line 36 CM 5 Traverse 3  0.71 0.28 0.00 
46.96 32.14 0.70 15.01 0.13 2.87 0.04 97.85 Line 37 CM 5 Traverse 3  0.73 0.27 0.00 
50.44 31.86 0.72 15.06 0.12 2.97 0.03 101.19 Line 38 CM 5 Traverse 3  0.74 0.26 0.00 
50.78 31.67 0.82 14.63 0.12 3.34 0.04 101.39 Line 39 CM 5 Traverse 3  0.74 0.26 0.00 
42.25 24.34 1.68 11.18 0.40 2.14 0.11 82.09 Line 40 CM 5 Traverse 3  0.74 0.26 0.00 
47.99 28.75 2.31 12.62 0.47 2.65 0.09 94.89 Line 41 CM 5 Traverse 3  0.71 0.29 0.00 
50.63 31.41 0.75 14.35 0.14 3.15 0.05 100.47 Line 42 CM 5 Traverse 3  0.74 0.26 0.01 
50.91 31.47 0.78 14.43 0.14 3.30 0.04 101.08 Line 43 CM 5 Traverse 3  0.72 0.27 0.01 
50.94 31.37 0.78 14.50 0.12 3.41 0.04 101.17 Line 44 CM 5 Traverse 3  0.71 0.28 0.00 
50.68 31.11 0.78 14.09 0.14 3.22 0.04 100.07 Line 45 CM 5 Traverse 3  0.71 0.29 0.00 
50.92 31.03 0.81 14.48 0.10 3.00 0.03 100.38 Line 46 CM 5 Traverse 3  0.70 0.30 0.00 
51.28 31.46 0.81 14.40 0.10 3.38 0.03 101.47 Line 47 CM 5 Traverse 3  0.71 0.29 0.00 
50.27 31.25 0.75 14.38 0.17 3.47 0.03 100.32 Line 48 CM 5 Traverse 3  0.73 0.27 0.00 
50.45 30.97 0.85 14.11 0.15 3.32 0.05 99.89 Line 49 CM 5 Traverse 3  0.70 0.30 0.00 
51.15 31.50 0.80 14.45 0.18 3.45 0.06 101.58 Line 50 CM 5 Traverse 3  0.69 0.30 0.00 
50.95 31.35 0.82 14.39 0.14 3.37 0.07 101.08 Line 51 CM 5 Traverse 3  0.70 0.30 0.00 
51.15 31.34 0.74 14.35 0.14 3.15 0.03 100.89 Line 52 CM 5 Traverse 3  0.70 0.30 0.00 
51.22 31.16 0.78 14.44 0.15 3.42 0.04 101.21 Line 53 CM 5 Traverse 3  0.70 0.30 0.00 
51.47 30.80 0.79 14.46 0.13 3.33 0.03 101.02 Line 54 CM 5 Traverse 3  0.71 0.28 0.00 
49.65 28.91 1.72 13.28 0.55 3.88 0.09 98.09 Line 55 CM 5 Traverse 3  0.70 0.30 0.00 
50.56 30.52 0.82 14.14 0.14 3.51 0.04 99.72 Line 56 CM 5 Traverse 3  0.70 0.29 0.00 
50.50 31.09 0.82 14.35 0.15 3.18 0.04 100.13 Line 57 CM 5 Traverse 3  0.65 0.34 0.01 
51.16 30.78 0.74 14.43 0.13 3.12 0.03 100.38 Line 58 CM 5 Traverse 3  0.69 0.31 0.00 
51.08 31.27 0.76 14.11 0.11 3.54 0.07 100.95 Line 59 CM 5 Traverse 3  0.71 0.29 0.00 
51.65 30.84 0.74 13.99 0.13 3.42 0.02 100.81 Line 60 CM 5 Traverse 3  0.72 0.28 0.00 
49.97 27.93 2.41 12.29 0.85 3.23 0.07 96.77 Line 61 CM 5 Traverse 3  0.68 0.31 0.00 
52.40 29.50 1.04 12.72 0.23 4.04 0.08 100.00 Line 62 CM 5 Traverse 3  0.69 0.31 0.00 




53.17 29.74 0.89 12.84 0.15 4.28 0.08 101.15 Line 64 CM 5 Traverse 3  0.63 0.36 0.00 
52.93 30.75 0.61 12.78 0.12 4.08 0.29 101.55 Line 1 M1-03-08 Traverse 1  0.62 0.37 0.00 
51.56 31.64 0.82 14.47 0.14 3.48 0.10 102.21 Line 2 M1-03-08 Traverse 1  0.62 0.37 0.00 
49.82 32.89 0.72 15.74 0.13 2.57 0.05 101.92 Line 3 M1-03-08 Traverse 1  0.62 0.36 0.02 
48.65 33.81 0.67 16.71 0.11 1.97 0.02 101.94 Line 4 M1-03-08 Traverse 1  0.69 0.30 0.01 
47.75 34.03 0.75 17.00 0.11 1.80 0.01 101.45 Line 5 M1-03-08 Traverse 1  0.77 0.23 0.00 
48.92 33.17 0.77 15.39 0.09 2.39 0.03 100.76 Line 6 M1-03-08 Traverse 1  0.82 0.18 0.00 
49.98 32.71 0.76 15.38 0.10 2.65 0.05 101.63 Line 7 M1-03-08 Traverse 1  0.84 0.16 0.00 
48.71 33.16 0.68 16.00 0.11 2.43 0.04 101.14 Line 8 M1-03-08 Traverse 1  0.78 0.22 0.00 
49.05 32.98 0.67 16.14 0.11 2.31 0.03 101.29 Line 9 M1-03-08 Traverse 1  0.76 0.24 0.00 
48.76 33.07 0.77 16.42 0.08 2.18 0.02 101.30 Line 10 M1-03-08 Traverse 1  0.78 0.22 0.00 
48.38 33.25 0.72 16.12 0.10 2.12 0.02 100.71 Line 11 M1-03-08 Traverse 1  0.79 0.21 0.00 
50.76 31.71 0.71 15.00 0.10 3.02 0.04 101.34 Line 12 M1-03-08 Traverse 1  0.81 0.19 0.00 
50.55 32.08 0.75 14.90 0.10 3.10 0.07 101.55 Line 13 M1-03-08 Traverse 1  0.81 0.19 0.00 
50.78 31.89 0.66 13.68 0.13 3.05 0.05 100.22 Line 14 M1-03-08 Traverse 1  0.73 0.27 0.00 
50.54 31.37 0.76 14.68 0.12 3.01 0.06 100.54 Line 15 M1-03-08 Traverse 1  0.72 0.27 0.00 
50.41 32.50 0.80 15.03 0.16 2.62 0.06 101.59 Line 16 M1-03-08 Traverse 1  0.71 0.29 0.00 
49.98 32.35 0.75 15.57 0.09 2.72 0.03 101.49 Line 17 M1-03-08 Traverse 1  0.73 0.27 0.00 
48.74 32.74 0.72 16.12 0.09 2.25 0.05 100.72 Line 18 M1-03-08 Traverse 1  0.76 0.24 0.00 
50.12 32.19 0.71 15.09 0.10 2.81 0.06 101.07 Line 19 M1-03-08 Traverse 1  0.76 0.24 0.00 
46.93 30.32 0.73 14.55 0.21 2.16 0.12 95.03 Line 20 M1-03-08 Traverse 1  0.80 0.20 0.00 
48.98 33.42 0.75 16.37 0.11 2.19 0.04 101.85 Line 21 M1-03-08 Traverse 1  0.75 0.25 0.00 
49.20 33.00 0.70 15.07 0.09 2.33 0.05 100.44 Line 22 M1-03-08 Traverse 1  0.78 0.21 0.01 
48.86 33.24 0.78 16.37 0.07 2.20 0.01 101.54 Line 23 M1-03-08 Traverse 1  0.80 0.19 0.00 
45.45 30.52 0.66 14.74 0.07 2.06 0.05 93.55 Line 24 M1-03-08 Traverse 1  0.78 0.22 0.00 
48.97 33.26 0.78 16.23 0.10 2.22 0.03 101.58 Line 25 M1-03-08 Traverse 1  0.80 0.20 0.00 
49.82 33.90 0.73 16.32 0.08 2.04 0.04 102.93 Line 26 M1-03-08 Traverse 1  0.80 0.20 0.00 
48.49 33.62 0.79 16.50 0.09 2.04 0.03 101.56 Line 27 M1-03-08 Traverse 1  0.80 0.20 0.00 
48.69 33.42 0.76 16.33 0.08 2.18 0.04 101.50 Line 28 M1-03-08 Traverse 1  0.81 0.18 0.00 
48.67 33.40 0.74 16.61 0.11 2.16 0.03 101.71 Line 29 M1-03-08 Traverse 1  0.82 0.18 0.00 
48.68 32.81 0.77 16.54 0.10 2.05 0.03 100.97 Line 30 M1-03-08 Traverse 1  0.80 0.19 0.00 




29.30 19.20 0.71 10.42 0.08 1.31 0.19 61.21 Line 32 M1-03-08 Traverse 1  0.82 0.18 0.00 
48.83 33.35 0.76 16.07 0.08 2.17 0.04 101.30 Line 33 M1-03-08 Traverse 1  0.82 0.18 0.00 
48.52 33.02 0.72 16.18 0.11 2.03 0.04 100.62 Line 34 M1-03-08 Traverse 1  0.80 0.18 0.02 
48.33 33.72 0.71 16.68 0.11 1.97 0.03 101.55 Line 35 M1-03-08 Traverse 1  0.80 0.20 0.00 
48.06 33.48 0.66 17.04 0.09 1.88 0.05 101.27 Line 36 M1-03-08 Traverse 1  0.81 0.18 0.00 
50.92 31.71 0.81 14.40 0.12 3.46 0.07 101.49 Line 37 M1-03-08 Traverse 1  0.82 0.18 0.00 
51.84 30.97 0.88 13.95 0.11 3.49 0.13 101.38 Line 38 M1-03-08 Traverse 1  0.83 0.17 0.00 
52.07 30.91 0.56 13.44 0.02 3.76 0.16 100.92 Line 39 M1-03-08 Traverse 1  0.69 0.30 0.00 
50.59 29.77 0.58 12.80 0.05 3.55 0.17 97.52 Line 40 M1-03-08 Traverse 1  0.68 0.31 0.01 
51.99 30.97 0.49 13.14 0.02 3.76 0.16 100.53 Line 1 M1-03-08 Traverse 2  0.66 0.33 0.01 
52.17 30.70 0.36 13.07 0.03 4.04 0.17 100.54 Line 2 M1-03-08 Traverse 2  0.66 0.33 0.01 
53.19 30.15 0.40 12.38 0.02 3.77 0.24 100.14 Line 3 M1-03-08 Traverse 2  0.65 0.34 0.01 
53.94 29.53 0.29 11.88 0.00 3.72 0.25 99.61 Line 4 M1-03-08 Traverse 2  0.64 0.35 0.01 
54.92 29.11 0.33 10.96 0.03 5.00 0.28 100.63 Line 5 M1-03-08 Traverse 2  0.64 0.35 0.01 
55.17 29.31 0.25 11.02 0.01 4.83 0.27 100.84 Line 6 M1-03-08 Traverse 2  0.63 0.36 0.02 
56.24 28.10 0.26 10.27 0.02 5.35 0.38 100.61 Line 7 M1-03-08 Traverse 2  0.54 0.44 0.02 
56.21 28.39 0.27 10.23 0.01 5.32 0.39 100.81 Line 8 M1-03-08 Traverse 2  0.55 0.44 0.02 
67.74 12.37 0.97 1.30 0.93 2.46 1.90 87.66 Line 9 M1-03-08 Traverse 2  0.50 0.47 0.02 
76.56 9.62 0.39 1.72 0.23 2.22 0.64 91.38 Line 10 M1-03-08 Traverse 2  0.50 0.47 0.02 
82.21 9.15 0.26 1.27 0.13 3.03 0.84 96.89 Line 11 M1-03-08 Traverse 2  0.16 0.56 0.28 
75.47 14.82 0.40 3.48 0.15 4.53 0.51 99.37 Line 12 M1-03-08 Traverse 2  0.26 0.62 0.12 
58.18 28.81 0.54 10.10 0.02 5.76 0.31 103.73 Line 1 M1-03-08 Traverse 3  0.48 0.50 0.02 
60.81 25.32 0.21 6.59 0.00 7.21 0.68 100.82 Line 2 M1-03-08 Traverse 3  0.32 0.64 0.04 
59.72 25.85 0.18 7.72 0.02 7.12 0.52 101.12 Line 3 M1-03-08 Traverse 3  0.36 0.61 0.03 
60.47 25.31 0.18 6.23 0.00 7.52 0.54 100.25 Line 4 M1-03-08 Traverse 3  0.30 0.66 0.03 
59.87 25.85 0.18 7.11 0.01 7.49 0.46 100.97 Line 5 M1-03-08 Traverse 3  0.34 0.64 0.03 
60.90 25.72 0.18 6.88 0.03 7.56 0.51 101.78 Line 6 M1-03-08 Traverse 3  0.33 0.65 0.03 
61.58 24.92 0.17 6.08 0.02 8.01 0.63 101.41 Line 7 M1-03-08 Traverse 3  0.29 0.68 0.04 
61.21 24.96 0.17 6.40 0.00 7.71 0.57 101.02 Line 8 M1-03-08 Traverse 3  0.30 0.66 0.03 
60.90 25.57 0.16 6.74 0.02 7.55 0.59 101.52 Line 9 M1-03-08 Traverse 3  0.32 0.65 0.03 
60.79 25.45 0.17 6.87 0.02 7.57 0.61 101.48 Line 10 M1-03-08 Traverse 3  0.32 0.64 0.03 




59.98 25.59 0.21 7.02 0.00 7.28 0.56 100.64 Line 12 M1-03-08 Traverse 3  0.34 0.63 0.03 
60.82 25.53 0.17 6.45 0.02 7.54 0.57 101.09 Line 13 M1-03-08 Traverse 3  0.31 0.66 0.03 
59.68 25.74 0.17 6.77 0.02 7.62 0.53 100.53 Line 14 M1-03-08 Traverse 3  0.32 0.65 0.03 
60.82 25.47 0.16 6.61 0.01 7.65 0.54 101.27 Line 15 M1-03-08 Traverse 3  0.31 0.66 0.03 
60.58 25.74 0.21 6.87 0.02 7.67 0.46 101.55 Line 16 M1-03-08 Traverse 3  0.32 0.65 0.03 
60.87 25.29 0.16 6.17 0.02 7.93 0.45 100.88 Line 17 M1-03-08 Traverse 3  0.29 0.68 0.03 
60.24 25.18 0.18 6.46 0.01 7.31 0.46 99.84 Line 18 M1-03-08 Traverse 3  0.32 0.65 0.03 
60.49 24.81 0.14 6.71 0.02 6.42 0.46 99.05 Line 19 M1-03-08 Traverse 3  0.36 0.62 0.03 
60.52 25.59 0.18 6.72 0.03 7.96 0.47 101.47 Line 20 M1-03-08 Traverse 3  0.31 0.66 0.03 
59.78 25.69 0.17 6.88 0.02 7.46 0.43 100.43 Line 21 M1-03-08 Traverse 3  0.33 0.65 0.02 
59.17 26.61 0.18 7.72 0.02 7.20 0.39 101.28 Line 22 M1-03-08 Traverse 3  0.36 0.61 0.02 
58.88 26.61 0.19 7.34 0.02 6.66 0.33 100.03 Line 23 M1-03-08 Traverse 3  0.37 0.61 0.02 
58.34 26.92 0.16 8.31 0.01 6.72 0.32 100.78 Line 24 M1-03-08 Traverse 3  0.40 0.58 0.02 
58.33 27.22 0.19 8.76 0.01 6.57 0.31 101.38 Line 25 M1-03-08 Traverse 3  0.42 0.57 0.02 
57.35 27.45 0.18 8.78 0.01 6.24 0.28 100.29 Line 26 M1-03-08 Traverse 3  0.43 0.55 0.02 
56.97 27.98 0.14 9.47 0.01 6.14 0.28 100.98 Line 27 M1-03-08 Traverse 3  0.45 0.53 0.02 
55.65 28.80 0.19 10.67 0.02 5.66 0.21 101.20 Line 28 M1-03-08 Traverse 3  0.50 0.48 0.01 
55.53 29.20 0.16 10.87 0.03 5.49 0.22 101.49 Line 29 M1-03-08 Traverse 3  0.52 0.47 0.01 
54.86 28.84 0.15 11.13 0.00 5.16 0.19 100.32 Line 30 M1-03-08 Traverse 3  0.54 0.45 0.01 
55.13 29.39 0.16 11.18 0.02 5.31 0.25 101.44 Line 31 M1-03-08 Traverse 3  0.53 0.46 0.01 
54.79 28.99 0.20 11.11 0.01 3.48 0.23 98.80 Line 32 M1-03-08 Traverse 3  0.63 0.36 0.02 
57.11 30.27 0.18 11.18 0.05 5.23 0.25 104.27 Line 33 M1-03-08 Traverse 3  0.53 0.45 0.01 
54.63 29.86 0.20 11.54 0.01 4.89 0.20 101.33 Line 34 M1-03-08 Traverse 3  0.56 0.43 0.01 
54.58 29.42 0.15 11.37 0.02 4.96 0.19 100.68 Line 35 M1-03-08 Traverse 3  0.55 0.44 0.01 
55.02 26.34 0.20 8.57 0.01 5.85 0.29 96.29 Line 36 M1-03-08 Traverse 3  0.44 0.54 0.02 
56.68 26.07 0.17 7.88 0.00 6.29 0.37 97.46 Line 37 M1-03-08 Traverse 3  0.40 0.58 0.02 
58.60 26.32 0.20 7.80 0.02 6.73 0.38 100.06 Line 38 M1-03-08 Traverse 3  0.38 0.60 0.02 
59.02 26.39 0.18 7.90 0.01 6.72 0.43 100.65 Line 39 M1-03-08 Traverse 3  0.38 0.59 0.02 
59.22 26.34 0.18 7.79 0.02 7.04 0.43 101.01 Line 40 M1-03-08 Traverse 3  0.37 0.61 0.02 
58.84 26.70 0.18 8.03 0.01 6.57 0.40 100.73 Line 41 M1-03-08 Traverse 3  0.39 0.58 0.02 
57.10 27.80 0.14 9.22 0.01 6.18 0.31 100.77 Line 42 M1-03-08 Traverse 3  0.44 0.54 0.02 




60.22 25.71 0.16 7.33 0.00 7.41 0.48 101.31 Line 44 M1-03-08 Traverse 3  0.34 0.63 0.03 
60.69 25.20 0.20 6.70 0.02 6.80 0.99 100.61 Line 45 M1-03-08 Traverse 3  0.33 0.61 0.06 
60.22 25.61 0.12 6.91 0.01 7.47 0.54 100.88 Line 46 M1-03-08 Traverse 3  0.33 0.64 0.03 
60.95 25.20 0.16 6.14 0.02 7.68 0.66 100.80 Line 47 M1-03-08 Traverse 3  0.30 0.67 0.04 
60.10 25.42 0.17 7.08 0.01 7.31 0.56 100.64 Line 48 M1-03-08 Traverse 3  0.34 0.63 0.03 
60.12 25.94 0.19 7.19 0.02 7.23 0.49 101.19 Line 49 M1-03-08 Traverse 3  0.34 0.63 0.03 
60.05 25.94 0.16 7.11 0.01 7.35 0.54 101.16 Line 50 M1-03-08 Traverse 3  0.34 0.63 0.03 
59.32 26.62 0.16 7.90 0.02 6.79 0.46 101.27 Line 51 M1-03-08 Traverse 3  0.38 0.59 0.03 
51.12 27.62 0.26 10.65 0.42 4.40 0.25 94.71 Line 52 M1-03-08 Traverse 3  0.56 0.42 0.02 
55.43 29.37 0.13 11.18 0.01 5.29 0.22 101.63 Line 53 M1-03-08 Traverse 3  0.53 0.46 0.01 
55.16 29.38 0.17 11.13 0.02 5.20 0.18 101.26 Line 54 M1-03-08 Traverse 3  0.54 0.45 0.01 
55.65 28.76 0.15 10.12 0.01 5.16 0.20 100.05 Line 55 M1-03-08 Traverse 3  0.51 0.47 0.01 
54.77 29.56 0.16 11.35 0.00 5.09 0.16 101.09 Line 56 M1-03-08 Traverse 3  0.55 0.44 0.01 
57.60 27.33 0.16 9.15 0.02 6.44 0.26 100.95 Line 57 M1-03-08 Traverse 3  0.43 0.55 0.01 
59.27 26.25 0.16 7.29 0.01 7.14 0.32 100.44 Line 58 M1-03-08 Traverse 3  0.35 0.63 0.02 
56.92 27.87 0.17 9.58 0.02 6.14 0.24 100.94 Line 59 M1-03-08 Traverse 3  0.46 0.53 0.01 
58.99 26.18 0.17 7.87 0.01 6.81 0.31 100.35 Line 60 M1-03-08 Traverse 3  0.38 0.60 0.02 
57.93 26.33 0.18 8.04 0.01 6.69 0.33 99.52 Line 61 M1-03-08 Traverse 3  0.39 0.59 0.02 
59.28 26.32 0.17 7.47 0.00 6.76 0.34 100.35 Line 62 M1-03-08 Traverse 3  0.37 0.61 0.02 
57.65 27.49 0.19 8.82 0.00 6.35 0.28 100.77 Line 63 M1-03-08 Traverse 3  0.43 0.56 0.02 
58.00 26.58 0.16 8.15 0.01 6.78 0.36 100.03 Line 64 M1-03-08 Traverse 3  0.39 0.59 0.02 
59.28 26.22 0.19 7.79 0.01 6.54 0.40 100.44 Line 65 M1-03-08 Traverse 3  0.39 0.59 0.02 
36.68 15.92 0.31 3.30 2.24 2.04 0.21 60.70 Line 66 M1-03-08 Traverse 3  0.46 0.51 0.03 
59.05 26.26 0.18 7.35 0.00 7.02 0.39 100.26 Line 67 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.13 25.92 0.19 7.49 0.01 7.09 0.38 100.21 Line 68 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.45 26.47 0.23 7.51 0.00 7.01 0.35 101.03 Line 69 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.52 26.17 0.17 7.43 0.02 7.16 0.37 100.84 Line 70 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.23 26.14 0.19 7.35 0.02 7.53 0.35 100.80 Line 71 M1-03-08 Traverse 3  0.34 0.64 0.02 
59.58 25.53 0.22 7.30 0.02 7.06 0.36 100.08 Line 72 M1-03-08 Traverse 3  0.36 0.62 0.02 
58.31 25.41 0.18 7.33 0.02 6.63 0.33 98.20 Line 73 M1-03-08 Traverse 3  0.37 0.61 0.02 
58.21 27.51 0.19 8.79 0.01 6.68 0.26 101.65 Line 74 M1-03-08 Traverse 3  0.42 0.57 0.01 




55.22 28.52 0.17 10.60 0.01 5.80 0.16 100.50 Line 76 M1-03-08 Traverse 3  0.50 0.49 0.01 
55.97 28.30 0.18 10.18 0.02 5.73 0.20 100.57 Line 77 M1-03-08 Traverse 3  0.49 0.50 0.01 
59.50 25.91 0.21 7.20 0.01 7.63 0.31 100.78 Line 78 M1-03-08 Traverse 3  0.34 0.65 0.02 
59.38 26.14 0.14 7.66 0.00 7.44 0.32 101.08 Line 79 M1-03-08 Traverse 3  0.36 0.63 0.02 
59.89 25.60 0.19 7.26 0.02 7.50 0.36 100.82 Line 80 M1-03-08 Traverse 3  0.34 0.64 0.02 
59.65 26.09 0.14 7.53 0.01 7.28 0.35 101.04 Line 81 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.51 26.06 0.19 7.71 0.00 6.92 0.29 100.69 Line 82 M1-03-08 Traverse 3  0.37 0.61 0.02 
58.68 25.49 0.17 7.60 0.00 7.25 0.31 99.50 Line 83 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.08 26.05 0.17 7.84 0.00 7.48 0.31 100.93 Line 84 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.30 26.41 0.17 7.68 0.02 7.39 0.30 101.25 Line 85 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.17 26.10 0.14 7.53 0.02 7.18 0.31 100.44 Line 86 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.63 26.38 0.16 6.96 0.01 7.49 0.36 100.99 Line 87 M1-03-08 Traverse 3  0.33 0.65 0.02 
59.03 26.29 0.21 7.88 0.00 7.39 0.34 101.14 Line 88 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.21 25.96 0.17 7.42 0.01 7.38 0.36 100.50 Line 89 M1-03-08 Traverse 3  0.35 0.63 0.02 
59.66 25.92 0.15 7.39 0.02 7.49 0.31 100.94 Line 90 M1-03-08 Traverse 3  0.35 0.64 0.02 
59.51 26.11 0.13 7.63 0.01 7.70 0.32 101.40 Line 91 M1-03-08 Traverse 3  0.35 0.64 0.02 
59.46 25.91 0.14 7.71 0.00 7.72 0.38 101.32 Line 92 M1-03-08 Traverse 3  0.35 0.63 0.02 
59.23 26.41 0.18 6.88 0.00 7.22 0.33 100.26 Line 93 M1-03-08 Traverse 3  0.34 0.64 0.02 
59.34 25.92 0.19 7.63 0.00 7.54 0.39 101.02 Line 94 M1-03-08 Traverse 3  0.35 0.63 0.02 
57.03 26.70 0.14 8.83 0.02 6.71 0.27 99.69 Line 95 M1-03-08 Traverse 3  0.41 0.57 0.02 
54.19 25.01 0.14 5.41 2.05 3.50 0.13 90.44 Line 96 M1-03-08 Traverse 3  0.45 0.53 0.01 
54.87 26.31 0.16 9.11 0.03 6.91 0.23 97.63 Line 97 M1-03-08 Traverse 3  0.42 0.57 0.01 
57.17 27.78 0.18 9.60 0.02 6.69 0.24 101.68 Line 98 M1-03-08 Traverse 3  0.44 0.55 0.01 
57.23 27.85 0.15 9.21 0.01 6.72 0.22 101.38 Line 99 M1-03-08 Traverse 3  0.43 0.56 0.01 
58.03 27.75 0.19 8.97 0.03 6.82 0.25 102.05 Line 100 M1-03-08 Traverse 3  0.42 0.57 0.01 
57.57 27.40 0.16 8.96 0.00 6.40 0.26 100.75 Line 101 M1-03-08 Traverse 3  0.43 0.56 0.01 
58.09 27.32 0.17 8.71 0.00 7.04 0.25 101.59 Line 102 M1-03-08 Traverse 3  0.40 0.59 0.01 
58.10 27.14 0.15 8.54 0.03 7.03 0.21 101.19 Line 103 M1-03-08 Traverse 3  0.40 0.59 0.01 
58.33 26.94 0.19 8.40 0.00 6.60 0.26 100.71 Line 104 M1-03-08 Traverse 3  0.41 0.58 0.02 
58.47 26.56 0.15 8.17 0.02 6.98 0.30 100.64 Line 105 M1-03-08 Traverse 3  0.39 0.60 0.02 
58.94 26.11 0.16 8.13 0.01 7.29 0.30 100.94 Line 106 M1-03-08 Traverse 3  0.38 0.61 0.02 




59.51 26.09 0.18 7.34 0.01 7.59 0.34 101.06 Line 108 M1-03-08 Traverse 3  0.34 0.64 0.02 
59.70 26.30 0.18 7.44 0.00 7.46 0.32 101.41 Line 109 M1-03-08 Traverse 3  0.35 0.63 0.02 
60.45 26.70 0.15 7.71 0.02 7.78 0.32 103.13 Line 110 M1-03-08 Traverse 3  0.35 0.64 0.02 
59.45 25.84 0.17 7.00 0.02 7.36 0.30 100.14 Line 111 M1-03-08 Traverse 3  0.34 0.64 0.02 
60.16 26.02 0.20 7.31 0.00 7.23 0.29 101.21 Line 112 M1-03-08 Traverse 3  0.35 0.63 0.02 
59.70 25.79 0.13 7.47 0.01 7.50 0.30 100.91 Line 113 M1-03-08 Traverse 3  0.35 0.63 0.02 
59.59 26.31 0.19 7.50 0.02 7.89 0.29 101.80 Line 114 M1-03-08 Traverse 3  0.34 0.65 0.02 
59.74 26.12 0.16 7.55 0.01 7.20 0.33 101.10 Line 115 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.15 25.84 0.19 7.57 0.02 7.27 0.29 100.32 Line 116 M1-03-08 Traverse 3  0.36 0.62 0.02 
59.87 26.30 0.18 7.49 0.00 7.28 0.28 101.40 Line 117 M1-03-08 Traverse 3  0.36 0.63 0.02 
59.83 26.16 0.18 7.11 0.00 7.40 0.29 100.97 Line 118 M1-03-08 Traverse 3  0.34 0.64 0.02 
59.95 25.71 0.18 7.06 0.01 7.04 0.34 100.29 Line 119 M1-03-08 Traverse 3  0.35 0.63 0.02 
60.21 25.29 0.12 6.84 0.00 7.76 0.34 100.56 Line 120 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.70 25.38 0.15 6.80 0.00 7.77 0.35 101.15 Line 121 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.33 25.71 0.12 6.65 0.02 7.93 0.34 101.09 Line 122 M1-03-08 Traverse 3  0.31 0.67 0.02 
59.99 25.63 0.17 7.04 0.01 7.67 0.31 100.82 Line 123 M1-03-08 Traverse 3  0.33 0.65 0.02 
60.10 25.59 0.19 6.90 0.00 7.23 0.36 100.36 Line 124 M1-03-08 Traverse 3  0.34 0.64 0.02 
59.21 25.78 0.17 6.86 0.01 7.72 0.39 100.14 Line 125 M1-03-08 Traverse 3  0.32 0.66 0.02 
59.94 25.41 0.17 6.89 0.00 7.61 0.40 100.42 Line 126 M1-03-08 Traverse 3  0.33 0.65 0.02 
59.46 25.64 0.19 7.08 0.01 7.61 0.43 100.41 Line 127 M1-03-08 Traverse 3  0.33 0.64 0.02 
60.41 25.76 0.15 6.55 0.02 7.68 0.35 100.92 Line 128 M1-03-08 Traverse 3  0.31 0.67 0.02 
59.72 25.24 0.20 6.87 0.01 7.50 0.34 99.88 Line 129 M1-03-08 Traverse 3  0.33 0.65 0.02 
60.47 25.61 0.17 6.46 0.00 7.46 0.33 100.49 Line 130 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.40 25.62 0.16 6.90 0.00 7.48 0.32 100.88 Line 131 M1-03-08 Traverse 3  0.33 0.65 0.02 
59.66 25.58 0.15 6.96 0.01 6.79 0.35 99.51 Line 132 M1-03-08 Traverse 3  0.35 0.62 0.02 
59.89 25.59 0.18 7.13 0.01 7.60 0.32 100.72 Line 133 M1-03-08 Traverse 3  0.34 0.65 0.02 
59.78 25.89 0.13 7.16 0.03 7.48 0.35 100.82 Line 134 M1-03-08 Traverse 3  0.34 0.64 0.02 
60.01 25.40 0.17 6.82 0.01 7.66 0.34 100.41 Line 135 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.53 25.60 0.16 6.97 0.01 7.52 0.34 101.12 Line 136 M1-03-08 Traverse 3  0.33 0.65 0.02 
60.49 25.08 0.17 6.32 0.01 7.31 0.35 99.72 Line 137 M1-03-08 Traverse 3  0.32 0.66 0.02 
59.93 25.51 0.22 7.14 0.00 7.54 0.34 100.68 Line 138 M1-03-08 Traverse 3  0.34 0.64 0.02 




58.58 25.07 0.20 6.92 0.02 7.33 0.41 98.53 Line 140 M1-03-08 Traverse 3  0.33 0.64 0.02 
60.32 25.78 0.18 6.93 0.02 7.52 0.35 101.10 Line 141 M1-03-08 Traverse 3  0.33 0.65 0.02 
60.43 25.38 0.15 6.69 0.02 7.45 0.39 100.50 Line 142 M1-03-08 Traverse 3  0.32 0.65 0.02 
60.95 25.33 0.18 6.50 0.03 7.67 0.37 101.03 Line 143 M1-03-08 Traverse 3  0.31 0.67 0.02 
60.73 25.39 0.19 6.61 0.03 7.06 0.39 100.39 Line 144 M1-03-08 Traverse 3  0.33 0.64 0.02 
59.90 25.27 0.16 6.64 0.01 6.99 0.38 99.35 Line 145 M1-03-08 Traverse 3  0.34 0.64 0.02 
60.36 25.57 0.14 6.80 0.03 7.26 0.38 100.55 Line 146 M1-03-08 Traverse 3  0.33 0.64 0.02 
60.16 25.44 0.12 6.76 0.03 7.29 0.36 100.16 Line 147 M1-03-08 Traverse 3  0.33 0.65 0.02 
61.86 24.40 0.15 5.63 0.02 7.94 0.46 100.45 Line 148 M1-03-08 Traverse 3  0.27 0.70 0.03 
60.23 25.20 0.17 6.56 0.03 7.51 0.39 100.07 Line 149 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.50 25.34 0.16 6.45 0.00 7.35 0.37 100.17 Line 150 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.31 25.29 0.14 6.63 0.02 7.51 0.42 100.32 Line 151 M1-03-08 Traverse 3  0.32 0.66 0.02 
60.06 25.65 0.17 6.85 0.00 7.42 0.39 100.54 Line 152 M1-03-08 Traverse 3  0.33 0.65 0.02 
62.23 25.23 0.15 6.61 0.01 7.76 0.45 102.44 Line 153 M1-03-08 Traverse 3  0.31 0.66 0.03 
61.19 24.25 0.11 5.93 0.01 7.82 0.53 99.86 Line 154 M1-03-08 Traverse 3  0.29 0.68 0.03 
61.34 24.40 0.13 5.77 0.01 7.45 0.52 99.62 Line 155 M1-03-08 Traverse 3  0.29 0.68 0.03 
59.97 25.33 0.19 6.63 0.01 7.24 0.43 99.80 Line 156 M1-03-08 Traverse 3  0.33 0.65 0.03 
55.14 23.25 0.16 6.60 0.03 6.42 0.43 92.03 Line 157 M1-03-08 Traverse 3  0.35 0.62 0.03 
59.45 25.17 0.16 6.95 0.01 6.90 0.45 99.09 Line 158 M1-03-08 Traverse 3  0.35 0.63 0.03 
59.74 24.77 0.20 6.55 0.20 7.37 0.37 99.20 Line 159 M1-03-08 Traverse 3  0.32 0.66 0.02 
59.15 26.05 0.20 7.70 0.02 6.96 0.40 100.47 Line 160 M1-03-08 Traverse 3  0.37 0.61 0.02 
59.34 25.31 0.19 6.85 0.03 7.42 0.46 99.60 Line 161 M1-03-08 Traverse 3  0.33 0.64 0.03 
31.46 12.53 0.21 1.13 2.87 0.71 0.11 49.01 Line 162 M1-03-08 Traverse 3  0.44 0.51 0.05 
60.22 25.61 0.15 6.56 0.02 6.85 0.55 99.95 Line 163 M1-03-08 Traverse 3  0.33 0.63 0.03 
59.53 24.83 0.18 6.74 0.01 7.15 0.57 99.01 Line 164 M1-03-08 Traverse 3  0.33 0.64 0.03 
3.36 0.33 1.01 27.45 0.13 0.06 0.04 32.38 Line 165 M1-03-08 Traverse 3  0.99 0.00 0.00 
27.04 1.16 1.15 10.31 0.11 0.12 0.15 40.04 Line 166 M1-03-08 Traverse 3  0.96 0.02 0.02 
34.72 12.14 2.25 2.71 2.56 0.13 0.17 54.66 Line 167 M1-03-08 Traverse 3  0.86 0.07 0.06 
82.59 6.59 0.54 0.49 0.04 1.79 0.68 92.73 Line 1 CM-113 Traverse 1  0.11 0.71 0.18 
53.56 25.63 0.58 8.66 0.03 5.84 0.32 94.63 Line 2 CM-113 Traverse 1  0.44 0.54 0.02 
55.95 27.90 0.50 9.76 0.05 5.72 0.23 100.10 Line 3 CM-113 Traverse 1  0.48 0.51 0.01 




54.85 28.37 0.48 11.19 0.05 5.38 0.16 100.48 Line 5 CM-113 Traverse 1  0.53 0.46 0.01 
54.31 28.84 0.54 11.40 0.04 5.29 0.14 100.56 Line 6 CM-113 Traverse 1  0.54 0.45 0.01 
53.66 28.34 0.57 11.69 0.07 5.28 0.14 99.76 Line 7 CM-113 Traverse 1  0.55 0.45 0.01 
54.17 28.51 0.53 11.37 0.08 5.34 0.15 100.16 Line 8 CM-113 Traverse 1  0.54 0.46 0.01 
53.68 29.13 0.57 11.76 0.06 5.10 0.14 100.43 Line 9 CM-113 Traverse 1  0.56 0.44 0.01 
53.60 29.25 0.56 11.84 0.05 4.77 0.12 100.18 Line 10 CM-113 Traverse 1  0.57 0.42 0.01 
53.20 29.61 0.52 12.25 0.06 4.74 0.15 100.53 Line 11 CM-113 Traverse 1  0.58 0.41 0.01 
53.57 29.13 0.57 11.82 0.05 5.18 0.16 100.48 Line 12 CM-113 Traverse 1  0.55 0.44 0.01 
52.82 29.60 0.57 12.08 0.07 4.75 0.14 100.02 Line 13 CM-113 Traverse 1  0.58 0.41 0.01 
53.95 28.57 0.54 11.55 0.04 5.13 0.16 99.94 Line 14 CM-113 Traverse 1  0.55 0.44 0.01 
53.39 29.33 0.56 12.14 0.07 4.89 0.14 100.50 Line 15 CM-113 Traverse 1  0.57 0.42 0.01 
53.08 29.59 0.64 12.46 0.06 4.77 0.13 100.73 Line 16 CM-113 Traverse 1  0.59 0.41 0.01 
52.85 29.69 0.64 12.48 0.06 4.74 0.13 100.59 Line 17 CM-113 Traverse 1  0.59 0.40 0.01 
52.70 29.92 0.61 12.44 0.04 4.64 0.13 100.49 Line 18 CM-113 Traverse 1  0.59 0.40 0.01 
52.66 30.01 0.61 12.72 0.02 4.56 0.11 100.69 Line 19 CM-113 Traverse 1  0.60 0.39 0.01 
52.76 30.06 0.53 12.73 0.06 4.61 0.13 100.89 Line 20 CM-113 Traverse 1  0.60 0.39 0.01 
53.21 30.13 0.54 12.57 0.07 4.49 0.10 101.12 Line 21 CM-113 Traverse 1  0.60 0.39 0.01 
53.14 29.80 0.57 12.74 0.06 4.26 0.10 100.66 Line 22 CM-113 Traverse 1  0.62 0.37 0.01 
54.63 30.34 0.66 12.63 0.06 4.88 0.12 103.32 Line 23 CM-113 Traverse 1  0.58 0.41 0.01 
52.92 30.12 0.65 12.63 0.07 4.63 0.11 101.14 Line 24 CM-113 Traverse 1  0.60 0.40 0.01 
52.90 30.24 0.53 12.73 0.05 4.44 0.10 100.97 Line 25 CM-113 Traverse 1  0.61 0.38 0.01 
53.25 30.21 0.59 12.70 0.06 4.72 0.09 101.61 Line 26 CM-113 Traverse 1  0.60 0.40 0.00 
52.81 30.06 0.58 12.68 0.05 4.68 0.10 100.96 Line 27 CM-113 Traverse 1  0.60 0.40 0.01 
52.60 30.40 0.62 13.13 0.07 3.76 0.09 100.66 Line 28 CM-113 Traverse 1  0.66 0.34 0.01 
52.54 30.54 0.58 13.02 0.07 4.47 0.10 101.31 Line 29 CM-113 Traverse 1  0.61 0.38 0.01 
52.24 30.35 0.63 13.27 0.06 4.38 0.08 101.01 Line 30 CM-113 Traverse 1  0.62 0.37 0.00 
52.28 30.05 0.63 13.35 0.05 4.02 0.07 100.45 Line 31 CM-113 Traverse 1  0.64 0.35 0.00 
52.31 30.57 0.57 13.55 0.05 4.21 0.08 101.35 Line 32 CM-113 Traverse 1  0.64 0.36 0.00 
52.20 30.79 0.62 13.69 0.08 4.24 0.11 101.72 Line 33 CM-113 Traverse 1  0.64 0.36 0.01 
51.95 30.64 0.63 13.60 0.07 4.04 0.07 101.00 Line 34 CM-113 Traverse 1  0.65 0.35 0.00 
52.40 30.87 0.56 13.73 0.07 4.33 0.09 102.05 Line 35 CM-113 Traverse 1  0.63 0.36 0.00 




51.74 31.16 0.61 13.92 0.08 4.00 0.08 101.59 Line 37 CM-113 Traverse 1  0.65 0.34 0.00 
51.82 30.42 0.61 13.70 0.06 4.04 0.07 100.73 Line 38 CM-113 Traverse 1  0.65 0.35 0.00 
51.48 31.09 0.60 13.99 0.08 3.52 0.08 100.86 Line 39 CM-113 Traverse 1  0.68 0.31 0.00 
51.71 31.05 0.63 14.00 0.06 3.41 0.06 100.92 Line 40 CM-113 Traverse 1  0.69 0.30 0.00 
51.66 30.93 0.63 13.86 0.07 4.11 0.06 101.32 Line 41 CM-113 Traverse 1  0.65 0.35 0.00 
51.43 31.03 0.61 13.77 0.09 3.86 0.08 100.86 Line 42 CM-113 Traverse 1  0.66 0.34 0.00 
50.67 31.09 0.65 14.16 0.09 3.89 0.09 100.64 Line 43 CM-113 Traverse 1  0.66 0.33 0.01 
51.42 31.16 0.65 13.92 0.09 3.86 0.07 101.18 Line 44 CM-113 Traverse 1  0.66 0.33 0.00 
52.43 31.86 0.57 14.42 0.07 4.02 0.08 103.44 Line 45 CM-113 Traverse 1  0.66 0.33 0.00 
51.39 31.26 0.60 14.04 0.10 3.68 0.06 101.14 Line 46 CM-113 Traverse 1  0.68 0.32 0.00 
51.20 31.49 0.57 14.05 0.08 3.78 0.07 101.24 Line 47 CM-113 Traverse 1  0.67 0.33 0.00 
50.97 31.31 0.63 14.21 0.07 3.83 0.06 101.08 Line 48 CM-113 Traverse 1  0.67 0.33 0.00 
51.30 31.45 0.58 14.03 0.05 3.79 0.08 101.26 Line 49 CM-113 Traverse 1  0.67 0.33 0.00 
52.10 31.62 0.64 14.29 0.09 4.01 0.06 102.81 Line 50 CM-113 Traverse 1  0.66 0.34 0.00 
51.56 30.96 0.58 13.76 0.09 3.47 0.05 100.46 Line 51 CM-113 Traverse 1  0.68 0.31 0.00 
51.50 30.66 0.64 13.77 0.11 3.78 0.06 100.52 Line 52 CM-113 Traverse 1  0.67 0.33 0.00 
51.54 30.97 0.62 13.94 0.10 3.67 0.07 100.90 Line 53 CM-113 Traverse 1  0.67 0.32 0.00 
51.32 31.15 0.63 13.70 0.09 3.87 0.06 100.81 Line 54 CM-113 Traverse 1  0.66 0.34 0.00 
50.89 30.98 0.65 13.56 0.08 3.65 0.09 99.89 Line 55 CM-113 Traverse 1  0.67 0.33 0.01 
51.45 31.08 0.59 14.04 0.10 3.71 0.07 101.05 Line 56 CM-113 Traverse 1  0.67 0.32 0.00 
51.57 31.05 0.62 13.38 0.09 3.87 0.07 100.65 Line 57 CM-113 Traverse 1  0.65 0.34 0.00 
49.67 29.64 0.67 13.70 0.07 3.78 0.06 97.59 Line 58 CM-113 Traverse 1  0.66 0.33 0.00 
19.72 12.10 0.53 4.58 0.03 1.20 0.03 38.19 Line 59 CM-113 Traverse 1  0.68 0.32 0.01 
51.33 31.22 0.60 13.90 0.08 3.66 0.07 100.86 Line 60 CM-113 Traverse 1  0.67 0.32 0.00 
51.59 31.10 0.61 13.45 0.09 3.55 0.07 100.44 Line 61 CM-113 Traverse 1  0.67 0.32 0.00 
50.81 30.73 0.62 13.54 0.08 3.60 0.08 99.46 Line 62 CM-113 Traverse 1  0.67 0.32 0.00 
51.88 30.78 0.65 13.50 0.09 4.02 0.09 101.01 Line 63 CM-113 Traverse 1  0.65 0.35 0.01 
51.67 30.86 0.66 13.59 0.09 3.68 0.07 100.60 Line 64 CM-113 Traverse 1  0.67 0.33 0.00 
52.08 30.83 0.64 13.65 0.09 3.94 0.10 101.33 Line 65 CM-113 Traverse 1  0.65 0.34 0.01 
51.77 30.55 0.63 13.75 0.09 3.84 0.08 100.71 Line 66 CM-113 Traverse 1  0.66 0.33 0.00 
51.77 30.58 0.62 13.00 0.08 3.96 0.08 100.09 Line 67 CM-113 Traverse 1  0.64 0.35 0.00 




51.88 30.21 0.61 13.23 0.08 3.59 0.08 99.68 Line 69 CM-113 Traverse 1  0.67 0.33 0.01 
51.67 29.96 0.58 13.17 0.08 3.91 0.07 99.43 Line 70 CM-113 Traverse 1  0.65 0.35 0.00 
53.56 29.54 0.57 11.97 0.08 4.60 0.11 100.41 Line 1 CM 113 Traverse 2  0.59 0.41 0.01 
53.60 29.49 0.55 12.29 0.09 4.51 0.11 100.64 Line 2 CM 113 Traverse 2  0.60 0.40 0.01 
53.39 29.81 0.57 12.69 0.06 4.50 0.10 101.12 Line 3 CM 113 Traverse 2  0.61 0.39 0.01 
52.94 29.92 0.57 12.50 0.10 4.62 0.08 100.73 Line 4 CM 113 Traverse 2  0.60 0.40 0.00 
53.21 29.82 0.53 12.47 0.07 4.58 0.08 100.76 Line 5 CM 113 Traverse 2  0.60 0.40 0.00 
53.00 29.75 0.52 12.32 0.08 4.32 0.11 100.10 Line 6 CM 113 Traverse 2  0.61 0.39 0.01 
49.32 27.54 0.51 11.50 0.07 4.38 0.10 93.43 Line 7 CM 113 Traverse 2  0.59 0.41 0.01 
54.30 29.43 0.62 11.94 0.10 4.65 0.11 101.14 Line 8 CM 113 Traverse 2  0.58 0.41 0.01 
53.60 28.78 0.59 11.40 0.08 4.26 0.10 98.81 Line 9 CM 113 Traverse 2  0.59 0.40 0.01 
52.80 30.33 0.64 13.02 0.09 4.23 0.10 101.20 Line 10 CM 113 Traverse 2  0.63 0.37 0.01 
37.57 22.30 0.81 9.70 0.10 2.99 0.09 73.56 Line 11 CM 113 Traverse 2  0.64 0.36 0.01 
48.65 28.50 0.69 12.49 0.08 3.30 0.07 93.78 Line 12 CM 113 Traverse 2  0.67 0.32 0.00 
30.99 14.04 0.87 4.69 0.13 0.47 0.14 51.34 Line 13 CM 113 Traverse 2  0.82 0.15 0.03 
26.88 16.07 1.51 5.12 0.08 0.84 0.11 50.61 Line 14 CM 113 Traverse 2  0.76 0.23 0.02 
37.32 21.90 0.89 8.20 0.09 1.89 0.10 70.39 Line 15 CM 113 Traverse 2  0.70 0.29 0.01 
53.17 29.27 0.57 11.69 0.09 4.65 0.13 99.57 Line 16 CM 113 Traverse 2  0.58 0.42 0.01 
54.04 29.47 0.58 11.80 0.10 4.70 0.11 100.80 Line 17 CM 113 Traverse 2  0.58 0.42 0.01 
53.96 29.35 0.65 11.92 0.11 4.73 0.10 100.82 Line 18 CM 113 Traverse 2  0.58 0.42 0.01 
53.28 29.68 0.54 12.58 0.10 4.38 0.10 100.66 Line 19 CM 113 Traverse 2  0.61 0.38 0.01 
34.41 21.58 0.88 9.97 0.05 1.90 0.06 68.86 Line 20 CM 113 Traverse 2  0.74 0.26 0.01 
40.97 24.86 0.77 10.47 0.07 2.84 0.07 80.05 Line 21 CM 113 Traverse 2  0.67 0.33 0.01 
53.03 30.54 0.66 12.84 0.10 4.37 0.12 101.66 Line 22 CM 113 Traverse 2  0.61 0.38 0.01 
53.62 29.71 0.61 12.20 0.08 4.90 0.12 101.25 Line 23 CM 113 Traverse 2  0.58 0.42 0.01 
49.32 27.23 0.63 11.61 0.10 4.75 0.13 93.76 Line 24 CM 113 Traverse 2  0.57 0.42 0.01 
50.92 33.18 0.65 13.38 0.08 3.61 0.11 101.93 Line 25 CM 113 Traverse 2  0.67 0.33 0.01 
54.83 28.80 0.51 11.34 0.07 5.18 0.23 100.96 Line 26 CM 113 Traverse 2  0.54 0.45 0.01 
52.12 30.27 0.58 13.43 0.08 3.99 0.16 100.63 Line 27 CM 113 Traverse 2  0.64 0.35 0.01 
50.37 31.16 0.62 14.06 0.05 3.22 0.09 99.57 Line 28 CM 113 Traverse 2  0.70 0.29 0.01 
51.71 30.81 0.60 13.82 0.06 3.92 0.10 101.02 Line 29 CM 113 Traverse 2  0.66 0.34 0.01 




49.88 26.52 0.63 11.34 0.09 4.35 0.12 92.93 Line 31 CM 113 Traverse 2  0.59 0.41 0.01 
53.65 29.41 0.63 12.14 0.12 4.78 0.13 100.86 Line 32 CM 113 Traverse 2  0.58 0.41 0.01 
53.30 29.29 0.79 11.86 0.09 4.50 0.11 99.94 Line 33 CM 113 Traverse 2  0.59 0.40 0.01 
53.41 29.56 0.61 12.03 0.07 4.66 0.12 100.47 Line 34 CM 113 Traverse 2  0.58 0.41 0.01 
53.22 29.63 0.60 12.09 0.09 4.35 0.11 100.08 Line 35 CM 113 Traverse 2  0.60 0.39 0.01 
52.84 29.79 0.55 12.46 0.06 4.70 0.12 100.52 Line 36 CM 113 Traverse 2  0.59 0.40 0.01 
53.46 29.28 0.63 12.27 0.08 4.78 0.12 100.62 Line 37 CM 113 Traverse 2  0.58 0.41 0.01 
53.47 29.70 0.58 12.26 0.08 4.73 0.12 100.93 Line 38 CM 113 Traverse 2  0.58 0.41 0.01 
53.23 29.36 0.63 12.40 0.08 4.67 0.10 100.48 Line 39 CM 113 Traverse 2  0.59 0.40 0.01 
53.86 29.81 0.62 12.37 0.09 4.70 0.11 101.57 Line 40 CM 113 Traverse 2  0.59 0.40 0.01 
52.96 29.28 0.58 12.12 0.07 4.83 0.10 99.94 Line 41 CM 113 Traverse 2  0.58 0.42 0.01 
53.79 29.43 0.59 12.00 0.07 4.81 0.12 100.82 Line 42 CM 113 Traverse 2  0.58 0.42 0.01 
49.38 27.04 0.61 10.11 0.07 4.43 0.12 91.76 Line 43 CM 113 Traverse 2  0.55 0.44 0.01 
54.27 29.39 0.62 11.96 0.07 4.97 0.10 101.37 Line 44 CM 113 Traverse 2  0.57 0.43 0.01 
53.85 28.78 0.62 11.90 0.11 4.60 0.13 99.99 Line 45 CM 113 Traverse 2  0.58 0.41 0.01 
52.87 28.84 0.56 11.65 0.08 4.94 0.12 99.07 Line 46 CM 113 Traverse 2  0.56 0.43 0.01 
54.18 29.00 0.57 11.76 0.07 4.46 0.12 100.17 Line 47 CM 113 Traverse 2  0.59 0.40 0.01 
53.60 29.55 0.58 12.44 0.09 4.66 0.11 101.02 Line 48 CM 113 Traverse 2  0.59 0.40 0.01 
51.04 30.90 0.62 14.04 0.07 3.63 0.06 100.36 Line 49 CM 113 Traverse 2  0.68 0.32 0.00 
50.84 30.76 0.63 14.32 0.08 3.38 0.08 100.10 Line 50 CM 113 Traverse 2  0.70 0.30 0.00 
51.34 31.20 0.66 14.05 0.08 3.69 0.08 101.08 Line 51 CM 113 Traverse 2  0.68 0.32 0.00 
51.82 31.11 0.62 13.81 0.05 3.87 0.09 101.38 Line 52 CM 113 Traverse 2  0.66 0.33 0.01 
51.73 31.11 0.60 14.04 0.08 3.96 0.07 101.58 Line 53 CM 113 Traverse 2  0.66 0.34 0.00 
51.91 30.60 0.62 13.54 0.07 3.85 0.08 100.68 Line 54 CM 113 Traverse 2  0.66 0.34 0.00 
52.66 30.89 0.59 13.44 0.09 4.15 0.09 101.90 Line 55 CM 113 Traverse 2  0.64 0.36 0.00 
52.06 30.73 0.60 12.89 0.08 3.99 0.08 100.43 Line 56 CM 113 Traverse 2  0.64 0.36 0.00 
52.01 30.47 0.61 13.34 0.10 4.28 0.07 100.87 Line 57 CM 113 Traverse 2  0.63 0.37 0.00 
52.61 30.26 0.58 12.97 0.07 4.31 0.10 100.89 Line 58 CM 113 Traverse 2  0.62 0.37 0.01 
52.80 30.17 0.58 12.99 0.09 4.13 0.08 100.84 Line 59 CM 113 Traverse 2  0.63 0.36 0.00 
52.65 29.84 0.62 12.46 0.11 4.48 0.11 100.25 Line 60 CM 113 Traverse 2  0.60 0.39 0.01 
52.73 30.60 0.57 12.63 0.10 4.30 0.09 101.03 Line 61 CM 113 Traverse 2  0.62 0.38 0.01 




53.02 29.52 0.61 12.75 0.09 4.53 0.11 100.63 Line 63 CM 113 Traverse 2  0.60 0.39 0.01 
52.17 30.02 0.60 12.66 0.07 4.52 0.09 100.13 Line 64 CM 113 Traverse 2  0.60 0.39 0.01 
53.50 30.66 0.57 12.75 0.06 4.49 0.10 102.13 Line 65 CM 113 Traverse 2  0.61 0.39 0.01 
52.64 30.12 0.59 12.75 0.06 4.51 0.08 100.76 Line 66 CM 113 Traverse 2  0.61 0.39 0.00 
53.40 30.11 0.66 12.67 0.07 4.72 0.08 101.71 Line 67 CM 113 Traverse 2  0.59 0.40 0.00 
53.37 29.74 0.64 12.31 0.07 4.62 0.09 100.83 Line 68 CM 113 Traverse 2  0.59 0.40 0.00 
52.90 30.00 0.57 12.48 0.08 4.52 0.10 100.64 Line 69 CM 113 Traverse 2  0.60 0.39 0.01 
53.04 29.25 0.62 12.23 0.10 4.71 0.13 100.08 Line 70 CM 113 Traverse 2  0.59 0.41 0.01 
53.14 29.56 0.62 12.09 0.07 4.61 0.11 100.20 Line 71 CM 113 Traverse 2  0.59 0.41 0.01 
52.74 29.30 0.59 12.34 0.07 4.33 0.09 99.46 Line 72 CM 113 Traverse 2  0.61 0.39 0.01 
42.94 24.62 0.65 8.69 0.06 2.52 0.10 79.59 Line 73 CM 113 Traverse 2  0.65 0.34 0.01 
53.99 29.67 0.54 12.19 0.06 4.77 0.11 101.33 Line 74 CM 113 Traverse 2  0.58 0.41 0.01 
54.09 29.59 0.60 12.10 0.07 4.92 0.10 101.48 Line 75 CM 113 Traverse 2  0.57 0.42 0.01 
53.53 29.46 0.59 11.68 0.07 4.71 0.12 100.17 Line 76 CM 113 Traverse 2  0.57 0.42 0.01 
47.88 26.79 0.60 10.92 0.08 4.23 0.09 90.58 Line 77 CM 113 Traverse 2  0.58 0.41 0.01 
50.31 28.05 0.61 11.64 0.08 4.66 0.10 95.45 Line 78 CM 113 Traverse 2  0.58 0.42 0.01 
50.91 28.49 0.56 11.47 0.07 4.76 0.12 96.37 Line 79 CM 113 Traverse 2  0.57 0.43 0.01 
52.70 28.94 0.68 11.62 0.07 4.11 0.09 98.22 Line 80 CM 113 Traverse 2  0.61 0.39 0.01 
52.35 29.42 0.59 11.66 0.06 4.58 0.09 98.75 Line 81 CM 113 Traverse 2  0.58 0.41 0.01 
52.70 28.76 0.56 12.05 0.06 4.78 0.11 99.03 Line 82 CM 113 Traverse 2  0.58 0.42 0.01 
53.81 29.47 0.56 11.71 0.07 4.84 0.12 100.58 Line 83 CM 113 Traverse 2  0.57 0.43 0.01 
53.82 29.22 0.58 11.85 0.05 4.77 0.10 100.39 Line 84 CM 113 Traverse 2  0.58 0.42 0.01 
54.03 29.61 0.57 12.13 0.08 4.24 0.13 100.79 Line 85 CM 113 Traverse 2  0.61 0.38 0.01 
54.14 29.42 0.57 11.86 0.07 4.64 0.14 100.83 Line 86 CM 113 Traverse 2  0.58 0.41 0.01 
54.04 29.22 0.56 11.82 0.05 4.88 0.15 100.72 Line 87 CM 113 Traverse 2  0.57 0.42 0.01 
56.32 27.96 0.47 9.65 0.06 5.92 0.22 100.59 Line 1 CM 113 Traverse 3  0.47 0.52 0.01 
59.94 25.40 0.41 7.17 0.05 7.06 0.34 100.36 Line 2 CM 113 Traverse 3  0.35 0.63 0.02 
59.44 25.48 0.40 7.12 0.04 7.48 0.31 100.28 Line 3 CM 113 Traverse 3  0.34 0.64 0.02 
60.29 25.45 0.37 7.20 0.04 7.20 0.36 100.92 Line 4 CM 113 Traverse 3  0.35 0.63 0.02 
59.98 25.29 0.38 7.23 0.04 7.33 0.36 100.62 Line 5 CM 113 Traverse 3  0.35 0.63 0.02 
60.05 25.14 0.37 7.24 0.02 7.32 0.30 100.45 Line 6 CM 113 Traverse 3  0.35 0.64 0.02 




59.93 25.60 0.37 7.10 0.03 7.57 0.28 100.89 Line 8 CM 113 Traverse 3  0.34 0.65 0.02 
59.05 25.77 0.48 7.79 0.03 6.86 0.30 100.27 Line 9 CM 113 Traverse 3  0.38 0.60 0.02 
59.07 25.58 0.31 7.51 0.03 7.11 0.28 99.89 Line 10 CM 113 Traverse 3  0.36 0.62 0.02 
59.27 25.29 0.39 7.13 0.05 7.16 0.29 99.59 Line 11 CM 113 Traverse 3  0.35 0.63 0.02 
59.74 25.56 0.38 7.47 0.02 7.37 0.31 100.84 Line 12 CM 113 Traverse 3  0.35 0.63 0.02 
59.31 25.31 0.35 7.16 0.03 7.39 0.30 99.86 Line 13 CM 113 Traverse 3  0.34 0.64 0.02 
56.12 23.31 0.47 6.62 0.05 6.61 0.32 93.51 Line 14 CM 113 Traverse 3  0.35 0.63 0.02 
60.50 24.83 0.38 7.17 0.05 7.28 0.35 100.56 Line 15 CM 113 Traverse 3  0.35 0.63 0.02 
60.01 25.34 0.39 7.16 0.06 7.29 0.32 100.57 Line 16 CM 113 Traverse 3  0.35 0.64 0.02 
59.17 25.72 0.43 7.64 0.05 7.28 0.32 100.61 Line 17 CM 113 Traverse 3  0.36 0.62 0.02 
56.52 27.03 0.50 9.94 0.05 6.18 0.23 100.44 Line 18 CM 113 Traverse 3  0.46 0.52 0.01 
55.82 28.00 0.50 10.03 0.06 5.76 0.21 100.37 Line 19 CM 113 Traverse 3  0.48 0.50 0.01 
55.87 27.89 0.50 9.94 0.08 5.97 0.22 100.47 Line 20 CM 113 Traverse 3  0.47 0.51 0.01 
54.82 27.95 0.50 10.13 0.08 5.52 0.20 99.21 Line 21 CM 113 Traverse 3  0.50 0.49 0.01 
55.00 27.88 0.47 9.93 0.05 5.46 0.22 99.03 Line 22 CM 113 Traverse 3  0.49 0.49 0.01 
57.33 27.49 0.51 9.38 0.07 6.35 0.22 101.35 Line 23 CM 113 Traverse 3  0.44 0.54 0.01 
55.14 27.04 0.57 9.40 0.07 6.20 0.19 98.62 Line 24 CM 113 Traverse 3  0.45 0.54 0.01 
58.09 26.21 0.51 8.09 0.06 6.77 0.31 100.04 Line 25 CM 113 Traverse 3  0.39 0.59 0.02 
56.82 27.14 0.46 9.70 0.07 6.15 0.21 100.54 Line 26 CM 113 Traverse 3  0.46 0.53 0.01 
56.63 28.00 0.48 10.18 0.06 5.99 0.22 101.56 Line 27 CM 113 Traverse 3  0.48 0.51 0.01 
55.71 27.96 0.51 10.07 0.05 6.00 0.19 100.48 Line 28 CM 113 Traverse 3  0.48 0.51 0.01 
56.01 28.02 0.55 10.10 0.05 5.96 0.20 100.89 Line 29 CM 113 Traverse 3  0.48 0.51 0.01 
57.31 28.57 0.53 10.22 0.06 5.94 0.28 102.91 Line 30 CM 113 Traverse 3  0.48 0.50 0.02 
63.96 19.49 1.28 4.97 0.13 3.76 1.98 95.57 Line 31 CM 113 Traverse 3  0.35 0.48 0.17 
74.82 11.51 1.82 0.57 0.19 2.36 3.84 95.13 Line 32 CM 113 Traverse 3  0.06 0.45 0.49 
71.91 11.65 1.90 0.55 0.21 1.54 3.98 91.74 Line 33 CM 113 Traverse 3  0.07 0.35 0.59 
73.89 11.94 1.88 0.75 0.18 1.65 3.79 94.09 Line 34 CM 113 Traverse 3  0.09 0.36 0.55 
57.86 26.82 0.31 8.34 0.04 6.39 0.41 100.16 Line 35 CM 113 Traverse 3  0.41 0.57 0.02 
58.37 26.93 0.24 8.62 0.04 6.39 0.35 100.92 Line 36 CM 113 Traverse 3  0.42 0.56 0.02 
58.04 26.98 0.22 8.60 0.03 6.19 0.31 100.37 Line 37 CM 113 Traverse 3  0.43 0.56 0.02 
58.18 26.60 0.25 8.39 0.03 6.82 0.36 100.63 Line 38 CM 113 Traverse 3  0.40 0.58 0.02 




58.34 26.56 0.30 8.75 0.06 6.27 0.29 100.57 Line 40 CM 113 Traverse 3  0.43 0.55 0.02 
57.70 26.81 0.27 8.79 0.04 6.38 0.28 100.26 Line 41 CM 113 Traverse 3  0.43 0.56 0.02 
56.93 26.97 0.30 8.44 0.03 6.32 0.30 99.30 Line 42 CM 113 Traverse 3  0.42 0.57 0.02 
55.93 26.68 0.21 8.64 0.04 6.60 0.34 98.43 Line 43 CM 113 Traverse 3  0.41 0.57 0.02 
49.54 22.41 0.33 7.39 0.03 5.20 0.31 85.22 Line 44 CM 113 Traverse 3  0.43 0.55 0.02 
58.30 26.41 0.17 8.15 0.03 6.55 0.34 99.95 Line 45 CM 113 Traverse 3  0.40 0.58 0.02 
58.73 26.88 0.21 8.47 0.04 6.88 0.34 101.55 Line 46 CM 113 Traverse 3  0.40 0.58 0.02 
59.59 27.20 0.22 8.49 0.04 6.61 0.31 102.45 Line 47 CM 113 Traverse 3  0.41 0.57 0.02 
58.20 26.60 0.25 8.47 0.01 6.59 0.35 100.47 Line 48 CM 113 Traverse 3  0.41 0.57 0.02 
58.71 26.74 0.26 8.58 0.05 6.61 0.33 101.28 Line 49 CM 113 Traverse 3  0.41 0.57 0.02 
58.35 26.67 0.23 8.42 0.02 6.62 0.32 100.64 Line 50 CM 113 Traverse 3  0.41 0.58 0.02 
58.81 26.71 0.27 8.57 0.03 6.49 0.34 101.21 Line 51 CM 113 Traverse 3  0.41 0.57 0.02 
58.69 26.29 0.26 8.51 0.03 6.78 0.32 100.88 Line 52 CM 113 Traverse 3  0.40 0.58 0.02 
58.78 26.64 0.20 8.25 0.01 6.78 0.38 101.05 Line 53 CM 113 Traverse 3  0.39 0.59 0.02 
58.86 25.20 0.23 7.95 0.03 6.78 0.35 99.39 Line 54 CM 113 Traverse 3  0.39 0.59 0.02 
59.04 26.23 0.23 8.06 0.03 6.22 0.35 100.17 Line 55 CM 113 Traverse 3  0.41 0.57 0.02 
58.76 26.61 0.22 8.19 0.03 6.67 0.33 100.80 Line 56 CM 113 Traverse 3  0.40 0.58 0.02 
58.96 26.49 0.20 8.24 0.03 6.57 0.34 100.83 Line 57 CM 113 Traverse 3  0.40 0.58 0.02 
59.13 26.42 0.22 8.09 0.03 6.69 0.32 100.90 Line 58 CM 113 Traverse 3  0.39 0.59 0.02 
59.23 26.33 0.21 7.47 0.03 6.55 0.35 100.17 Line 59 CM 113 Traverse 3  0.38 0.60 0.02 
59.18 26.18 0.23 8.08 0.02 6.91 0.35 100.96 Line 60 CM 113 Traverse 3  0.38 0.60 0.02 
59.28 26.15 0.21 8.13 0.04 6.25 0.36 100.43 Line 61 CM 113 Traverse 3  0.41 0.57 0.02 
57.97 26.24 0.23 8.07 0.04 6.90 0.39 99.83 Line 62 CM 113 Traverse 3  0.38 0.59 0.02 
59.55 25.80 0.25 7.83 0.04 6.79 0.41 100.68 Line 63 CM 113 Traverse 3  0.38 0.60 0.02 
60.90 25.16 0.27 7.12 0.02 7.27 0.49 101.25 Line 64 CM 113 Traverse 3  0.34 0.63 0.03 
59.67 24.60 0.33 6.91 0.06 6.98 0.55 99.09 Line 65 CM 113 Traverse 3  0.34 0.63 0.03 
60.86 25.09 0.21 6.70 0.04 7.51 0.51 100.94 Line 66 CM 113 Traverse 3  0.32 0.65 0.03 
60.58 24.78 0.30 6.71 0.03 7.52 0.52 100.45 Line 67 CM 113 Traverse 3  0.32 0.65 0.03 
60.99 24.02 0.38 6.66 0.03 7.18 0.58 99.84 Line 68 CM 113 Traverse 3  0.33 0.64 0.03 
60.70 24.70 0.29 6.30 0.03 6.61 0.55 99.18 Line 69 CM 113 Traverse 3  0.33 0.63 0.03 
60.99 24.61 0.25 6.82 0.04 7.36 0.48 100.55 Line 70 CM 113 Traverse 3  0.33 0.64 0.03 




60.70 24.74 0.30 6.29 0.03 7.10 0.55 99.70 Line 72 CM 113 Traverse 3  0.32 0.65 0.03 
60.46 25.17 0.35 6.91 0.06 7.17 0.57 100.69 Line 73 CM 113 Traverse 3  0.34 0.63 0.03 
60.24 25.11 0.31 7.22 0.06 7.39 0.56 100.89 Line 74 CM 113 Traverse 3  0.34 0.63 0.03 
60.31 25.28 0.27 7.19 0.05 7.25 0.53 100.88 Line 75 CM 113 Traverse 3  0.34 0.63 0.03 
60.18 24.65 0.30 6.88 0.06 6.81 0.54 99.41 Line 76 CM 113 Traverse 3  0.35 0.62 0.03 
60.61 25.27 0.25 7.08 0.04 7.74 0.57 101.56 Line 77 CM 113 Traverse 3  0.33 0.64 0.03 
60.03 25.24 0.27 6.95 0.06 7.15 0.62 100.32 Line 78 CM 113 Traverse 3  0.34 0.63 0.04 
59.63 25.56 0.28 7.10 0.02 7.39 0.55 100.54 Line 79 CM 113 Traverse 3  0.34 0.63 0.03 
59.81 24.73 0.25 7.23 0.04 7.40 0.52 99.98 Line 80 CM 113 Traverse 3  0.34 0.63 0.03 
60.06 25.03 0.23 7.04 0.04 7.50 0.53 100.43 Line 81 CM 113 Traverse 3  0.33 0.64 0.03 
60.73 25.02 0.22 6.97 0.04 7.37 0.47 100.83 Line 82 CM 113 Traverse 3  0.33 0.64 0.03 
60.81 24.77 0.30 7.03 0.06 7.35 0.54 100.85 Line 83 CM 113 Traverse 3  0.34 0.63 0.03 
59.57 25.21 0.23 7.03 0.02 7.19 0.43 99.67 Line 84 CM 113 Traverse 3  0.34 0.63 0.02 
60.01 25.85 0.26 7.63 0.02 7.06 0.40 101.23 Line 85 CM 113 Traverse 3  0.37 0.61 0.02 
60.08 25.28 0.29 7.64 0.05 6.99 0.43 100.75 Line 86 CM 113 Traverse 3  0.37 0.61 0.02 
60.35 25.29 0.27 7.36 0.04 7.20 0.41 100.92 Line 87 CM 113 Traverse 3  0.35 0.62 0.02 
60.39 25.06 0.27 7.37 0.02 7.25 0.40 100.76 Line 88 CM 113 Traverse 3  0.35 0.63 0.02 
60.18 25.21 0.29 7.18 0.04 7.12 0.41 100.44 Line 89 CM 113 Traverse 3  0.35 0.63 0.02 
59.74 25.28 0.25 7.11 0.05 7.06 0.42 99.90 Line 90 CM 113 Traverse 3  0.35 0.63 0.02 
59.94 25.22 0.32 7.47 0.05 7.05 0.41 100.47 Line 91 CM 113 Traverse 3  0.36 0.62 0.02 
59.97 25.32 0.26 7.28 0.04 7.04 0.43 100.33 Line 92 CM 113 Traverse 3  0.35 0.62 0.02 
61.50 25.87 0.29 7.53 0.02 7.26 0.39 102.86 Line 93 CM 113 Traverse 3  0.36 0.62 0.02 
59.77 25.54 0.25 7.49 0.01 7.16 0.39 100.59 Line 94 CM 113 Traverse 3  0.36 0.62 0.02 
60.08 25.30 0.23 7.55 0.04 7.21 0.43 100.84 Line 95 CM 113 Traverse 3  0.36 0.62 0.02 
60.05 25.53 0.25 7.45 0.03 6.95 0.40 100.64 Line 96 CM 113 Traverse 3  0.36 0.61 0.02 
59.43 25.49 0.25 7.53 0.02 7.00 0.43 100.14 Line 97 CM 113 Traverse 3  0.36 0.61 0.02 
55.45 23.73 0.27 6.72 0.05 6.05 0.36 92.63 Line 98 CM 113 Traverse 3  0.37 0.60 0.02 
60.10 25.33 0.26 7.56 0.03 6.89 0.37 100.53 Line 99 CM 113 Traverse 3  0.37 0.61 0.02 
59.69 25.52 0.25 7.61 0.05 6.86 0.42 100.41 Line 100 CM 113 Traverse 3  0.37 0.60 0.02 
55.91 24.21 0.40 7.39 0.04 5.97 0.35 94.26 Line 101 CM 113 Traverse 3  0.40 0.58 0.02 
59.93 26.04 0.27 7.52 0.05 6.97 0.34 101.13 Line 102 CM 113 Traverse 3  0.37 0.61 0.02 




59.18 25.77 0.28 7.84 0.04 6.86 0.37 100.35 Line 104 CM 113 Traverse 3  0.38 0.60 0.02 
59.52 25.75 0.31 7.61 0.05 7.02 0.36 100.62 Line 105 CM 113 Traverse 3  0.37 0.61 0.02 
59.14 25.30 0.31 7.88 0.05 6.97 0.37 100.00 Line 106 CM 113 Traverse 3  0.38 0.60 0.02 
59.46 25.73 0.34 7.60 0.06 7.10 0.37 100.66 Line 107 CM 113 Traverse 3  0.36 0.61 0.02 
59.49 24.95 0.33 7.44 0.05 7.04 0.35 99.65 Line 108 CM 113 Traverse 3  0.36 0.62 0.02 
59.69 25.76 0.35 7.67 0.05 6.95 0.36 100.83 Line 109 CM 113 Traverse 3  0.37 0.61 0.02 
59.18 26.01 0.38 7.89 0.05 6.80 0.36 100.66 Line 110 CM 113 Traverse 3  0.38 0.60 0.02 
59.56 25.76 0.38 7.71 0.02 6.95 0.38 100.74 Line 111 CM 113 Traverse 3  0.37 0.61 0.02 
58.97 25.90 0.33 7.85 0.03 6.84 0.38 100.30 Line 112 CM 113 Traverse 3  0.38 0.60 0.02 
59.70 25.69 0.36 7.54 0.05 6.62 0.38 100.33 Line 113 CM 113 Traverse 3  0.38 0.60 0.02 
59.91 25.34 0.30 7.13 0.03 6.99 0.40 100.11 Line 114 CM 113 Traverse 3  0.35 0.62 0.02 
60.19 25.49 0.32 7.19 0.05 6.94 0.43 100.60 Line 115 CM 113 Traverse 3  0.36 0.62 0.03 
60.11 25.34 0.31 7.25 0.03 7.01 0.40 100.45 Line 116 CM 113 Traverse 3  0.36 0.62 0.02 
58.80 25.88 0.33 7.54 0.03 6.92 0.36 99.87 Line 117 CM 113 Traverse 3  0.37 0.61 0.02 
55.34 27.81 0.41 9.91 0.06 5.72 0.22 99.47 Line 118 CM 113 Traverse 3  0.48 0.50 0.01 
56.39 27.89 0.48 10.12 0.05 5.83 0.22 100.98 Line 119 CM 113 Traverse 3  0.48 0.50 0.01 
56.38 27.94 0.49 10.01 0.06 5.60 0.29 100.78 Line 120 CM 113 Traverse 3  0.49 0.49 0.02 
55.85 27.92 0.57 9.79 0.07 5.71 0.29 100.19 Line 121 CM 113 Traverse 3  0.48 0.50 0.02 
55.94 28.27 0.62 10.43 0.06 5.47 0.32 101.11 Line 122 CM 113 Traverse 3  0.50 0.48 0.02 
53.59 29.34 0.74 12.00 0.08 4.63 0.29 100.67 Line 1 M3-09-08 Traverse 1  0.58 0.40 0.02 
53.62 29.46 0.67 12.61 0.07 4.46 0.30 101.20 Line 2 M3-09-08 Traverse 1  0.60 0.38 0.02 
53.63 29.67 0.66 12.55 0.06 4.22 0.27 101.06 Line 3 M3-09-08 Traverse 1  0.61 0.37 0.02 
52.99 29.55 0.67 12.81 0.08 4.22 0.25 100.56 Line 4 M3-09-08 Traverse 1  0.62 0.37 0.01 
53.45 30.18 0.67 12.62 0.08 4.14 0.26 101.40 Line 5 M3-09-08 Traverse 1  0.62 0.37 0.02 
52.96 30.37 0.74 12.87 0.09 4.16 0.27 101.44 Line 6 M3-09-08 Traverse 1  0.62 0.36 0.02 
53.22 30.13 0.68 12.91 0.08 4.45 0.25 101.72 Line 7 M3-09-08 Traverse 1  0.61 0.38 0.01 
54.60 30.80 0.69 13.19 0.07 4.39 0.28 104.01 Line 8 M3-09-08 Traverse 1  0.61 0.37 0.02 
53.08 30.10 0.61 12.93 0.08 4.35 0.24 101.40 Line 9 M3-09-08 Traverse 1  0.61 0.37 0.01 
53.40 30.44 0.63 13.08 0.08 4.04 0.25 101.93 Line 10 M3-09-08 Traverse 1  0.63 0.35 0.01 
53.10 30.56 0.69 12.95 0.09 4.01 0.25 101.65 Line 11 M3-09-08 Traverse 1  0.63 0.35 0.01 
52.62 30.46 0.69 13.51 0.07 3.80 0.24 101.39 Line 12 M3-09-08 Traverse 1  0.65 0.33 0.01 




52.00 31.39 0.64 13.96 0.06 3.84 0.21 102.09 Line 14 M3-09-08 Traverse 1  0.66 0.33 0.01 
50.89 31.02 0.65 13.92 0.06 3.80 0.21 100.56 Line 15 M3-09-08 Traverse 1  0.66 0.33 0.01 
52.54 30.90 0.65 13.35 0.06 3.91 0.23 101.64 Line 16 M3-09-08 Traverse 1  0.64 0.34 0.01 
53.12 30.41 0.64 13.33 0.09 3.96 0.23 101.78 Line 17 M3-09-08 Traverse 1  0.64 0.34 0.01 
52.06 30.49 0.65 13.29 0.07 4.00 0.25 100.81 Line 18 M3-09-08 Traverse 1  0.64 0.35 0.01 
52.26 30.13 0.65 13.03 0.07 3.15 0.24 99.53 Line 19 M3-09-08 Traverse 1  0.69 0.30 0.01 
52.50 30.41 0.66 13.37 0.10 3.18 0.27 100.48 Line 20 M3-09-08 Traverse 1  0.69 0.30 0.02 
52.65 30.61 0.61 13.31 0.10 4.07 0.27 101.63 Line 21 M3-09-08 Traverse 1  0.63 0.35 0.02 
52.54 30.80 0.66 13.08 0.08 3.95 0.24 101.34 Line 22 M3-09-08 Traverse 1  0.64 0.35 0.01 
51.09 31.50 0.57 14.51 0.07 3.50 0.18 101.43 Line 23 M3-09-08 Traverse 1  0.69 0.30 0.01 
50.86 31.37 0.68 14.18 0.07 3.31 0.23 100.70 Line 24 M3-09-08 Traverse 1  0.69 0.29 0.01 
50.97 31.68 0.66 13.52 0.09 3.33 0.22 100.46 Line 25 M3-09-08 Traverse 1  0.68 0.30 0.01 
50.42 31.61 0.69 14.55 0.08 3.24 0.23 100.82 Line 26 M3-09-08 Traverse 1  0.70 0.28 0.01 
50.36 30.93 0.70 14.08 0.06 3.54 0.22 99.90 Line 27 M3-09-08 Traverse 1  0.68 0.31 0.01 
51.33 31.35 0.65 14.43 0.11 3.52 0.22 101.61 Line 28 M3-09-08 Traverse 1  0.69 0.30 0.01 
51.56 31.21 0.68 14.20 0.09 3.47 0.22 101.43 Line 29 M3-09-08 Traverse 1  0.68 0.30 0.01 
51.99 31.09 0.67 13.63 0.08 3.66 0.26 101.38 Line 30 M3-09-08 Traverse 1  0.66 0.32 0.02 
52.44 30.52 0.64 13.01 0.07 4.04 0.25 100.96 Line 31 M3-09-08 Traverse 1  0.63 0.35 0.01 
52.79 30.65 0.64 13.25 0.07 4.33 0.30 102.04 Line 32 M3-09-08 Traverse 1  0.62 0.37 0.02 
52.47 30.38 0.66 12.91 0.06 4.35 0.30 101.14 Line 33 M3-09-08 Traverse 1  0.61 0.37 0.02 
53.06 30.40 0.73 12.87 0.08 4.00 0.30 101.44 Line 34 M3-09-08 Traverse 1  0.63 0.35 0.02 
52.55 30.30 0.69 12.86 0.08 4.31 0.30 101.09 Line 35 M3-09-08 Traverse 1  0.61 0.37 0.02 
58.61 26.94 0.54 8.98 0.08 6.07 0.37 101.58 Line 1 M3-09-08 Traverse 2  0.44 0.54 0.02 
58.37 27.61 0.51 9.73 0.06 6.12 0.33 102.74 Line 2 M3-09-08 Traverse 2  0.46 0.52 0.02 
56.28 26.95 0.49 9.86 0.09 5.83 0.31 99.82 Line 3 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.60 27.47 0.44 9.95 0.05 5.72 0.30 101.53 Line 4 M3-09-08 Traverse 2  0.48 0.50 0.02 
56.02 28.18 0.41 10.05 0.06 5.57 0.29 100.59 Line 5 M3-09-08 Traverse 2  0.49 0.49 0.02 
56.15 28.19 0.36 10.42 0.03 5.57 0.27 101.00 Line 6 M3-09-08 Traverse 2  0.50 0.48 0.02 
56.47 28.45 0.36 10.45 0.06 5.54 0.29 101.62 Line 7 M3-09-08 Traverse 2  0.50 0.48 0.02 
56.37 28.36 0.45 10.46 0.04 5.60 0.29 101.57 Line 8 M3-09-08 Traverse 2  0.50 0.48 0.02 
55.60 28.83 0.40 11.03 0.06 5.25 0.27 101.44 Line 9 M3-09-08 Traverse 2  0.53 0.46 0.02 




55.71 28.94 0.42 11.05 0.01 4.84 0.24 101.20 Line 11 M3-09-08 Traverse 2  0.55 0.44 0.01 
54.60 29.43 0.44 11.60 0.04 4.85 0.23 101.19 Line 12 M3-09-08 Traverse 2  0.56 0.42 0.01 
54.96 28.84 0.39 11.51 0.04 4.59 0.23 100.56 Line 13 M3-09-08 Traverse 2  0.57 0.41 0.01 
55.28 28.50 0.38 11.50 0.04 4.95 0.21 100.87 Line 14 M3-09-08 Traverse 2  0.56 0.43 0.01 
54.30 29.10 0.42 11.43 0.04 4.80 0.22 100.31 Line 15 M3-09-08 Traverse 2  0.56 0.43 0.01 
55.43 28.80 0.37 10.98 0.05 5.45 0.28 101.36 Line 16 M3-09-08 Traverse 2  0.52 0.47 0.02 
57.80 27.68 0.37 9.61 0.04 6.01 0.33 101.84 Line 17 M3-09-08 Traverse 2  0.46 0.52 0.02 
58.19 27.28 0.37 9.10 0.04 6.22 0.34 101.54 Line 18 M3-09-08 Traverse 2  0.44 0.54 0.02 
57.36 27.48 0.36 9.50 0.04 5.82 0.35 100.90 Line 19 M3-09-08 Traverse 2  0.46 0.51 0.02 
58.08 27.36 0.35 9.59 0.04 6.13 0.35 101.90 Line 20 M3-09-08 Traverse 2  0.45 0.53 0.02 
57.42 27.32 0.40 9.69 0.02 5.50 0.35 100.71 Line 21 M3-09-08 Traverse 2  0.48 0.50 0.02 
57.32 28.00 0.39 9.84 0.03 5.95 0.32 101.86 Line 22 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.06 27.45 0.53 9.73 0.03 5.87 0.33 100.99 Line 23 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.24 27.63 0.45 9.94 0.02 5.95 0.35 101.57 Line 24 M3-09-08 Traverse 2  0.47 0.51 0.02 
55.45 27.67 0.36 9.78 0.04 6.07 0.33 99.70 Line 25 M3-09-08 Traverse 2  0.46 0.52 0.02 
57.66 27.63 0.44 9.16 0.03 6.14 0.34 101.39 Line 26 M3-09-08 Traverse 2  0.44 0.54 0.02 
57.43 27.83 0.43 9.92 0.03 5.61 0.33 101.59 Line 27 M3-09-08 Traverse 2  0.48 0.50 0.02 
57.93 27.02 0.42 9.02 0.04 5.79 0.39 100.63 Line 28 M3-09-08 Traverse 2  0.45 0.52 0.02 
59.16 27.69 0.42 9.52 0.04 6.10 0.38 103.31 Line 29 M3-09-08 Traverse 2  0.45 0.53 0.02 
57.96 26.97 0.43 8.99 0.04 6.27 0.35 101.02 Line 30 M3-09-08 Traverse 2  0.43 0.55 0.02 
57.51 27.38 0.36 9.72 0.03 5.64 0.34 100.98 Line 31 M3-09-08 Traverse 2  0.48 0.50 0.02 
56.52 27.17 0.44 9.42 0.06 6.07 0.31 99.98 Line 32 M3-09-08 Traverse 2  0.45 0.53 0.02 
57.43 26.64 0.48 9.61 0.06 5.94 0.34 100.50 Line 33 M3-09-08 Traverse 2  0.46 0.52 0.02 
57.51 27.70 0.41 9.63 0.04 6.05 0.32 101.67 Line 34 M3-09-08 Traverse 2  0.46 0.52 0.02 
57.97 28.25 0.48 10.12 0.06 6.02 0.32 103.22 Line 35 M3-09-08 Traverse 2  0.47 0.51 0.02 
56.52 27.27 0.45 9.71 0.05 5.89 0.33 100.22 Line 36 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.48 27.86 0.38 10.06 0.03 6.08 0.30 102.20 Line 37 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.60 28.02 0.37 10.06 0.04 6.05 0.32 102.46 Line 38 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.37 27.83 0.42 9.91 0.04 5.47 0.33 101.36 Line 39 M3-09-08 Traverse 2  0.49 0.49 0.02 
57.41 27.78 0.37 9.92 0.03 5.94 0.30 101.76 Line 40 M3-09-08 Traverse 2  0.47 0.51 0.02 
57.65 27.41 0.40 9.80 0.05 5.84 0.33 101.48 Line 41 M3-09-08 Traverse 2  0.47 0.51 0.02 




57.61 27.58 0.40 9.63 0.03 5.90 0.31 101.47 Line 43 M3-09-08 Traverse 2  0.47 0.52 0.02 
57.42 27.66 0.42 9.81 0.03 5.88 0.32 101.54 Line 44 M3-09-08 Traverse 2  0.47 0.51 0.02 
56.71 28.81 0.41 10.65 0.05 5.29 0.26 102.18 Line 45 M3-09-08 Traverse 2  0.52 0.47 0.01 
55.32 29.48 0.40 11.37 0.05 5.03 0.23 101.89 Line 46 M3-09-08 Traverse 2  0.55 0.44 0.01 
55.66 28.94 0.45 11.04 0.04 5.25 0.26 101.63 Line 47 M3-09-08 Traverse 2  0.53 0.46 0.01 
55.83 29.03 0.41 11.12 0.04 5.53 0.25 102.20 Line 48 M3-09-08 Traverse 2  0.52 0.47 0.01 
56.23 28.80 0.40 10.87 0.05 5.44 0.24 102.03 Line 49 M3-09-08 Traverse 2  0.52 0.47 0.01 
57.50 27.43 0.41 9.51 0.06 6.20 0.34 101.44 Line 50 M3-09-08 Traverse 2  0.45 0.53 0.02 
56.39 28.35 0.42 10.62 0.07 5.67 0.25 101.78 Line 51 M3-09-08 Traverse 2  0.50 0.48 0.01 
57.02 27.86 0.39 10.04 0.07 5.37 0.31 101.06 Line 52 M3-09-08 Traverse 2  0.50 0.48 0.02 
57.99 27.54 0.46 9.00 0.06 6.02 0.31 101.38 Line 53 M3-09-08 Traverse 2  0.44 0.54 0.02 
57.35 27.60 0.44 10.01 0.04 5.88 0.29 101.62 Line 54 M3-09-08 Traverse 2  0.48 0.51 0.02 
57.09 27.69 0.49 9.53 0.05 6.13 0.27 101.25 Line 55 M3-09-08 Traverse 2  0.46 0.53 0.02 
56.84 27.68 0.54 9.70 0.07 5.62 0.30 100.75 Line 56 M3-09-08 Traverse 2  0.48 0.50 0.02 
57.21 27.43 0.58 9.26 0.06 5.62 0.31 100.47 Line 57 M3-09-08 Traverse 2  0.47 0.51 0.02 
56.82 27.34 0.60 9.81 0.08 5.78 0.27 100.70 Line 58 M3-09-08 Traverse 2  0.48 0.51 0.02 
54.06 29.59 0.73 12.26 0.09 4.88 0.19 101.81 Line 59 M3-09-08 Traverse 2  0.58 0.41 0.01 
54.09 29.54 0.80 12.08 0.09 4.88 0.21 101.70 Line 60 M3-09-08 Traverse 2  0.57 0.42 0.01 
54.40 28.96 0.87 11.50 0.09 4.93 0.25 101.01 Line 61 M3-09-08 Traverse 2  0.55 0.43 0.01 
55.06 28.85 0.65 11.44 0.05 4.82 0.28 101.14 Line 1 M3-09-08 Traverse 3  0.56 0.43 0.02 
54.98 28.83 0.60 11.10 0.05 4.78 0.28 100.62 Line 2 M3-09-08 Traverse 3  0.55 0.43 0.02 
54.88 28.71 0.64 11.59 0.07 4.72 0.24 100.85 Line 3 M3-09-08 Traverse 3  0.57 0.42 0.01 
54.79 29.41 0.62 11.58 0.08 4.67 0.25 101.39 Line 4 M3-09-08 Traverse 3  0.57 0.42 0.01 
54.82 28.76 0.64 11.45 0.05 4.12 0.27 100.11 Line 5 M3-09-08 Traverse 3  0.60 0.39 0.02 
54.87 28.85 0.62 11.37 0.06 4.66 0.27 100.70 Line 6 M3-09-08 Traverse 3  0.56 0.42 0.02 
54.60 29.00 0.62 11.70 0.05 4.72 0.26 100.95 Line 7 M3-09-08 Traverse 3  0.57 0.42 0.01 
54.50 29.08 0.59 11.57 0.06 4.60 0.25 100.65 Line 8 M3-09-08 Traverse 3  0.57 0.41 0.01 
54.69 29.31 0.63 11.65 0.06 4.88 0.29 101.51 Line 9 M3-09-08 Traverse 3  0.56 0.42 0.02 
54.44 29.12 0.61 12.00 0.07 4.66 0.24 101.14 Line 10 M3-09-08 Traverse 3  0.58 0.41 0.01 
54.43 28.82 0.66 11.47 0.08 4.81 0.28 100.55 Line 11 M3-09-08 Traverse 3  0.56 0.42 0.02 
55.99 27.66 0.55 10.44 0.06 5.08 0.29 100.06 Line 12 M3-09-08 Traverse 3  0.52 0.46 0.02 




54.84 29.13 0.64 11.70 0.06 5.03 0.26 101.67 Line 14 M3-09-08 Traverse 3  0.55 0.43 0.01 
53.91 28.01 0.66 11.70 0.07 4.85 0.27 99.45 Line 15 M3-09-08 Traverse 3  0.56 0.42 0.02 
54.55 29.18 0.61 11.69 0.08 5.02 0.27 101.39 Line 16 M3-09-08 Traverse 3  0.55 0.43 0.02 
54.55 29.26 0.64 11.44 0.07 4.94 0.26 101.16 Line 17 M3-09-08 Traverse 3  0.55 0.43 0.02 
54.12 29.10 0.60 11.92 0.06 4.77 0.26 100.83 Line 18 M3-09-08 Traverse 3  0.57 0.41 0.01 
54.49 29.47 0.63 11.94 0.08 4.78 0.22 101.61 Line 19 M3-09-08 Traverse 3  0.57 0.41 0.01 
54.20 29.19 0.68 12.09 0.09 4.75 0.24 101.23 Line 20 M3-09-08 Traverse 3  0.58 0.41 0.01 
54.20 29.18 0.73 12.28 0.07 4.05 0.24 100.73 Line 21 M3-09-08 Traverse 3  0.62 0.37 0.01 
54.66 28.91 0.71 11.98 0.05 4.78 0.22 101.31 Line 22 M3-09-08 Traverse 3  0.57 0.41 0.01 
53.98 29.26 0.69 11.86 0.09 4.65 0.22 100.74 Line 23 M3-09-08 Traverse 3  0.58 0.41 0.01 
54.67 29.26 0.64 11.88 0.08 4.93 0.25 101.71 Line 24 M3-09-08 Traverse 3  0.56 0.42 0.01 
54.64 28.96 0.70 12.02 0.08 4.84 0.26 101.50 Line 25 M3-09-08 Traverse 3  0.57 0.42 0.01 
54.71 28.90 0.69 11.39 0.06 4.92 0.25 100.91 Line 26 M3-09-08 Traverse 3  0.55 0.43 0.01 
54.79 28.91 0.76 11.34 0.07 4.93 0.23 101.04 Line 27 M3-09-08 Traverse 3  0.55 0.43 0.01 
54.40 29.11 0.77 11.49 0.09 5.00 0.23 101.09 Line 28 M3-09-08 Traverse 3  0.55 0.43 0.01 
54.34 29.13 0.63 11.96 0.07 4.75 0.25 101.12 Line 29 M3-09-08 Traverse 3  0.57 0.41 0.01 
54.31 29.34 0.62 11.92 0.06 5.02 0.23 101.51 Line 30 M3-09-08 Traverse 3  0.56 0.43 0.01 
54.05 28.48 0.71 11.77 0.10 4.97 0.24 100.32 Line 31 M3-09-08 Traverse 3  0.56 0.43 0.01 
54.32 28.82 0.86 11.90 0.08 4.82 0.25 101.05 Line 32 M3-09-08 Traverse 3  0.57 0.42 0.01 
55.04 28.83 0.82 11.39 0.09 4.98 0.27 101.42 Line 33 M3-09-08 Traverse 3  0.55 0.43 0.02 
54.90 28.69 0.74 11.33 0.08 4.95 0.30 100.98 Line 34 M3-09-08 Traverse 3  0.55 0.43 0.02 
54.93 29.24 0.74 11.68 0.07 5.11 0.24 102.01 Line 35 M3-09-08 Traverse 3  0.55 0.44 0.01 
54.49 28.35 0.92 10.84 0.12 5.13 0.24 100.09 Line 36 M3-09-08 Traverse 3  0.53 0.45 0.01 
58.94 26.05 0.40 7.69 0.04 6.67 0.37 100.16 Line 1 CM-8a Traverse 1  0.38 0.60 0.02 
58.55 26.12 0.45 8.16 0.02 6.88 0.40 100.59 Line 2 CM-8a Traverse 1  0.39 0.59 0.02 
57.22 26.04 0.42 8.30 0.03 6.52 0.40 98.95 Line 3 CM-8a Traverse 1  0.40 0.57 0.02 
57.74 26.71 0.46 8.78 0.05 6.19 0.36 100.28 Line 4 CM-8a Traverse 1  0.43 0.55 0.02 
56.26 26.71 0.45 8.51 0.04 6.46 0.33 98.76 Line 5 CM-8a Traverse 1  0.41 0.57 0.02 
57.41 27.08 0.42 9.17 0.04 6.42 0.32 100.86 Line 6 CM-8a Traverse 1  0.43 0.55 0.02 
56.28 27.58 0.46 9.81 0.02 5.71 0.30 100.15 Line 7 CM-8a Traverse 1  0.48 0.50 0.02 
55.64 27.05 0.45 9.94 0.05 5.69 0.27 99.08 Line 8 CM-8a Traverse 1  0.48 0.50 0.02 




56.56 27.63 0.47 9.85 0.03 6.08 0.25 100.87 Line 10 CM-8a Traverse 1  0.47 0.52 0.01 
56.44 27.77 0.51 9.91 0.02 5.67 0.27 100.61 Line 11 CM-8a Traverse 1  0.48 0.50 0.02 
55.46 27.37 0.48 10.12 0.03 5.75 0.27 99.48 Line 12 CM-8a Traverse 1  0.49 0.50 0.02 
56.59 27.56 0.45 9.69 0.04 5.92 0.29 100.54 Line 13 CM-8a Traverse 1  0.47 0.52 0.02 
56.25 26.73 0.51 9.67 0.05 6.08 0.26 99.54 Line 14 CM-8a Traverse 1  0.46 0.52 0.01 
56.49 27.29 0.45 9.30 0.03 5.67 0.26 99.49 Line 15 CM-8a Traverse 1  0.47 0.52 0.02 
55.57 27.44 0.44 9.80 0.04 6.03 0.25 99.58 Line 16 CM-8a Traverse 1  0.47 0.52 0.01 
55.98 27.84 0.41 9.65 0.03 5.83 0.25 99.99 Line 17 CM-8a Traverse 1  0.47 0.51 0.01 
56.25 27.89 0.46 9.79 0.05 5.71 0.26 100.41 Line 18 CM-8a Traverse 1  0.48 0.51 0.02 
55.23 27.28 0.47 9.48 0.02 5.95 0.33 98.75 Line 19 CM-8a Traverse 1  0.46 0.52 0.02 
57.37 27.07 0.45 9.29 0.05 6.18 0.34 100.75 Line 20 CM-8a Traverse 1  0.44 0.54 0.02 
57.46 26.82 0.47 8.39 0.02 6.30 0.31 99.78 Line 21 CM-8a Traverse 1  0.42 0.57 0.02 
57.73 26.65 0.46 8.88 0.03 5.98 0.35 100.08 Line 22 CM-8a Traverse 1  0.44 0.54 0.02 
56.82 26.93 0.45 9.39 0.03 6.30 0.29 100.20 Line 23 CM-8a Traverse 1  0.44 0.54 0.02 
56.83 27.26 0.47 9.60 0.00 6.03 0.30 100.49 Line 24 CM-8a Traverse 1  0.46 0.52 0.02 
57.00 27.14 0.46 9.44 0.03 6.30 0.29 100.65 Line 25 CM-8a Traverse 1  0.45 0.54 0.02 
58.20 26.86 0.45 8.83 0.04 6.71 0.36 101.45 Line 26 CM-8a Traverse 1  0.41 0.57 0.02 
55.24 25.35 0.48 9.63 0.04 5.93 0.34 97.01 Line 27 CM-8a Traverse 1  0.46 0.52 0.02 
58.63 26.26 0.42 7.62 0.02 6.68 0.39 100.02 Line 28 CM-8a Traverse 1  0.38 0.60 0.02 
58.51 26.00 0.39 7.70 0.04 6.52 0.41 99.57 Line 29 CM-8a Traverse 1  0.39 0.59 0.02 
58.63 26.24 0.44 7.95 0.03 6.78 0.39 100.47 Line 30 CM-8a Traverse 1  0.38 0.59 0.02 
58.51 25.86 0.45 8.08 0.01 6.88 0.43 100.23 Line 31 CM-8a Traverse 1  0.38 0.59 0.02 
59.56 26.86 0.50 7.92 0.03 6.73 0.43 102.02 Line 32 CM-8a Traverse 1  0.38 0.59 0.02 
73.46 12.32 2.36 1.17 0.15 2.79 3.82 96.07 Line 33 CM-8a Traverse 1  0.11 0.47 0.42 
78.52 11.36 1.80 0.53 0.11 1.24 4.62 98.18 Line 34 CM-8a Traverse 1  0.06 0.27 0.66 
75.57 11.72 1.31 1.15 0.04 2.76 3.03 95.58 Line 1 CM-8a Traverse 2  0.12 0.51 0.37 
70.83 14.83 1.39 1.81 0.05 3.86 2.99 95.78 Line 2 CM-8a Traverse 2  0.15 0.57 0.29 
60.60 24.73 0.54 6.92 0.03 7.04 0.64 100.50 Line 3 CM-8a Traverse 2  0.34 0.62 0.04 
58.62 26.29 0.45 8.00 0.05 7.01 0.46 100.88 Line 4 CM-8a Traverse 2  0.38 0.60 0.03 
59.00 26.24 0.48 8.05 0.04 6.88 0.48 101.17 Line 5 CM-8a Traverse 2  0.38 0.59 0.03 
59.60 25.46 0.40 6.88 0.03 7.22 0.54 100.13 Line 6 CM-8a Traverse 2  0.33 0.63 0.03 




60.28 26.17 0.43 7.36 0.04 6.99 0.50 101.76 Line 8 CM-8a Traverse 2  0.36 0.61 0.03 
59.86 24.68 0.40 7.38 0.02 7.39 0.52 100.24 Line 9 CM-8a Traverse 2  0.35 0.63 0.03 
60.32 24.65 0.45 6.93 0.02 7.46 0.55 100.39 Line 10 CM-8a Traverse 2  0.33 0.64 0.03 
59.26 25.25 0.42 7.18 0.02 7.35 0.51 99.97 Line 11 CM-8a Traverse 2  0.34 0.63 0.03 
59.96 24.39 0.43 7.32 0.05 7.37 0.54 100.05 Line 12 CM-8a Traverse 2  0.34 0.63 0.03 
59.00 25.42 0.44 7.98 0.03 6.90 0.47 100.25 Line 13 CM-8a Traverse 2  0.38 0.59 0.03 
59.48 25.43 0.42 7.39 0.03 6.82 0.49 100.07 Line 14 CM-8a Traverse 2  0.36 0.61 0.03 
58.96 25.41 0.42 7.65 0.03 7.31 0.49 100.26 Line 15 CM-8a Traverse 2  0.36 0.62 0.03 
58.70 26.17 0.41 8.19 0.03 7.05 0.45 101.00 Line 16 CM-8a Traverse 2  0.38 0.59 0.02 
58.74 26.19 0.39 8.04 0.05 7.21 0.45 101.06 Line 17 CM-8a Traverse 2  0.37 0.60 0.02 
56.70 26.29 0.45 7.44 0.02 6.35 0.46 97.70 Line 18 CM-8a Traverse 2  0.38 0.59 0.03 
58.82 25.72 0.43 8.11 0.03 7.11 0.42 100.64 Line 19 CM-8a Traverse 2  0.38 0.60 0.02 
58.70 26.12 0.44 7.69 0.02 6.90 0.47 100.36 Line 20 CM-8a Traverse 2  0.37 0.60 0.03 
59.01 25.94 0.42 7.90 0.02 7.00 0.49 100.78 Line 21 CM-8a Traverse 2  0.37 0.60 0.03 
58.05 26.16 0.49 8.42 0.02 6.66 0.44 100.24 Line 22 CM-8a Traverse 2  0.40 0.57 0.02 
57.81 26.35 0.45 8.07 0.04 6.91 0.42 100.04 Line 23 CM-8a Traverse 2  0.38 0.59 0.02 
58.54 26.56 0.49 8.41 0.02 6.31 0.40 100.72 Line 24 CM-8a Traverse 2  0.41 0.56 0.02 
58.04 26.58 0.42 8.55 0.04 6.77 0.40 100.80 Line 25 CM-8a Traverse 2  0.40 0.58 0.02 
57.90 26.86 0.47 8.62 0.03 6.72 0.41 101.02 Line 26 CM-8a Traverse 2  0.41 0.57 0.02 
57.03 26.63 0.41 8.94 0.06 6.48 0.39 99.93 Line 27 CM-8a Traverse 2  0.42 0.55 0.02 
58.05 26.47 0.46 8.62 0.03 6.44 0.43 100.49 Line 28 CM-8a Traverse 2  0.41 0.56 0.02 
58.78 26.24 0.41 8.11 0.04 6.93 0.44 100.96 Line 29 CM-8a Traverse 2  0.38 0.59 0.02 
58.89 26.11 0.42 8.06 0.03 6.49 0.46 100.45 Line 30 CM-8a Traverse 2  0.40 0.58 0.03 
58.56 25.93 0.40 7.83 0.03 6.94 0.45 100.13 Line 31 CM-8a Traverse 2  0.37 0.60 0.03 
58.59 26.45 0.44 8.39 0.03 6.90 0.43 101.23 Line 32 CM-8a Traverse 2  0.39 0.58 0.02 
57.55 26.55 0.44 9.09 0.03 6.53 0.39 100.58 Line 33 CM-8a Traverse 2  0.43 0.55 0.02 
51.80 23.41 0.45 12.88 0.05 5.49 0.38 94.46 Line 34 CM-8a Traverse 2  0.55 0.43 0.02 
57.49 26.61 0.38 8.62 0.02 6.66 0.39 100.16 Line 35 CM-8a Traverse 2  0.41 0.57 0.02 
55.83 25.95 0.57 7.78 0.02 6.90 0.41 97.47 Line 36 CM-8a Traverse 2  0.38 0.60 0.02 
58.18 26.43 0.36 8.57 0.03 6.81 0.39 100.77 Line 37 CM-8a Traverse 2  0.40 0.58 0.02 
58.14 26.52 0.42 8.48 0.03 6.82 0.40 100.81 Line 38 CM-8a Traverse 2  0.40 0.58 0.02 




58.05 26.16 0.40 8.50 0.05 6.75 0.41 100.33 Line 40 CM-8a Traverse 2  0.40 0.58 0.02 
58.47 26.01 0.35 8.02 0.04 6.78 0.44 100.11 Line 41 CM-8a Traverse 2  0.39 0.59 0.03 
58.45 25.92 0.39 8.20 0.01 6.89 0.43 100.29 Line 42 CM-8a Traverse 2  0.39 0.59 0.02 
57.62 26.77 0.40 9.04 0.04 6.20 0.38 100.46 Line 43 CM-8a Traverse 2  0.44 0.54 0.02 
57.86 26.49 0.44 9.04 0.04 6.73 0.38 100.98 Line 44 CM-8a Traverse 2  0.42 0.56 0.02 
56.53 26.86 0.37 8.77 0.04 6.25 0.40 99.22 Line 45 CM-8a Traverse 2  0.43 0.55 0.02 
56.62 26.95 0.50 9.03 0.04 6.02 0.37 99.52 Line 46 CM-8a Traverse 2  0.44 0.53 0.02 
58.36 27.35 0.42 8.90 0.03 6.20 0.40 101.66 Line 47 CM-8a Traverse 2  0.43 0.54 0.02 
57.21 26.95 0.45 9.00 0.01 6.24 0.35 100.20 Line 48 CM-8a Traverse 2  0.43 0.55 0.02 
56.68 26.77 0.40 9.19 0.02 5.90 0.32 99.27 Line 49 CM-8a Traverse 2  0.45 0.53 0.02 
57.26 27.41 0.40 9.20 0.04 6.27 0.34 100.91 Line 50 CM-8a Traverse 2  0.44 0.54 0.02 
57.11 27.13 0.37 9.41 0.04 6.29 0.36 100.71 Line 51 CM-8a Traverse 2  0.44 0.54 0.02 
56.03 27.15 0.39 9.38 0.03 6.33 0.36 99.67 Line 52 CM-8a Traverse 2  0.44 0.54 0.02 
56.33 27.46 0.41 9.14 0.03 5.85 0.34 99.56 Line 53 CM-8a Traverse 2  0.45 0.53 0.02 
56.40 27.35 0.43 9.52 0.05 6.08 0.32 100.16 Line 54 CM-8a Traverse 2  0.46 0.53 0.02 
56.86 27.47 0.41 9.41 0.02 6.11 0.33 100.61 Line 55 CM-8a Traverse 2  0.45 0.53 0.02 
55.48 27.38 0.47 9.54 0.03 6.16 0.35 99.41 Line 56 CM-8a Traverse 2  0.45 0.53 0.02 
57.89 28.10 0.39 9.50 0.03 6.12 0.34 102.36 Line 57 CM-8a Traverse 2  0.45 0.53 0.02 
56.96 27.16 0.46 9.50 0.02 6.28 0.37 100.75 Line 58 CM-8a Traverse 2  0.45 0.53 0.02 
56.08 27.70 0.64 9.36 0.03 5.82 0.32 99.96 Line 59 CM-8a Traverse 2  0.46 0.52 0.02 
56.43 27.71 0.46 9.42 0.05 5.98 0.33 100.38 Line 60 CM-8a Traverse 2  0.46 0.52 0.02 
57.00 27.48 0.38 9.63 0.03 5.72 0.32 100.57 Line 61 CM-8a Traverse 2  0.47 0.51 0.02 
56.16 27.25 0.37 9.67 0.02 6.03 0.35 99.85 Line 62 CM-8a Traverse 2  0.46 0.52 0.02 
56.65 27.05 0.42 9.58 0.03 5.93 0.33 100.00 Line 63 CM-8a Traverse 2  0.46 0.52 0.02 
57.55 26.97 0.45 9.39 0.06 6.09 0.33 100.83 Line 64 CM-8a Traverse 2  0.45 0.53 0.02 
56.05 28.01 0.46 9.90 0.02 5.98 0.31 100.74 Line 65 CM-8a Traverse 2  0.47 0.51 0.02 
53.19 29.35 0.43 11.82 0.02 4.18 0.20 99.18 Line 66 CM-8a Traverse 2  0.60 0.39 0.01 
52.91 30.16 0.45 12.71 0.03 4.50 0.20 100.97 Line 67 CM-8a Traverse 2  0.60 0.39 0.01 
38.86 19.46 0.29 6.61 0.00 4.66 0.23 70.11 Line 68 CM-8a Traverse 2  0.43 0.55 0.02 
56.41 26.66 0.43 9.41 0.01 6.15 0.36 99.44 Line 69 CM-8a Traverse 2  0.45 0.53 0.02 
56.69 27.32 0.43 9.41 0.02 6.18 0.35 100.40 Line 70 CM-8a Traverse 2  0.45 0.53 0.02 




57.72 27.59 0.40 9.77 0.03 6.47 0.34 102.32 Line 72 CM-8a Traverse 2  0.45 0.54 0.02 
56.56 27.12 0.41 9.70 0.03 6.24 0.33 100.40 Line 73 CM-8a Traverse 2  0.45 0.53 0.02 
56.92 27.37 0.41 9.24 0.03 6.14 0.34 100.43 Line 74 CM-8a Traverse 2  0.45 0.54 0.02 
56.94 27.24 0.43 9.59 0.04 6.17 0.37 100.77 Line 75 CM-8a Traverse 2  0.45 0.53 0.02 
56.43 26.93 0.43 9.04 0.03 5.98 0.35 99.19 Line 76 CM-8a Traverse 2  0.45 0.53 0.02 
56.56 27.47 0.40 9.72 0.02 5.98 0.33 100.49 Line 77 CM-8a Traverse 2  0.46 0.52 0.02 
56.42 27.54 0.38 9.68 0.01 6.01 0.35 100.40 Line 78 CM-8a Traverse 2  0.46 0.52 0.02 
56.63 27.30 0.43 9.61 0.01 6.20 0.36 100.54 Line 79 CM-8a Traverse 2  0.45 0.53 0.02 
56.88 27.32 0.38 9.62 0.04 6.08 0.33 100.65 Line 80 CM-8a Traverse 2  0.46 0.52 0.02 
56.72 27.32 0.42 9.62 0.05 6.26 0.35 100.74 Line 81 CM-8a Traverse 2  0.45 0.53 0.02 
56.02 27.18 0.44 9.89 0.03 5.91 0.32 99.79 Line 82 CM-8a Traverse 2  0.47 0.51 0.02 
56.74 27.19 0.47 9.64 0.05 6.04 0.33 100.46 Line 83 CM-8a Traverse 2  0.46 0.52 0.02 
56.79 27.18 0.43 9.30 0.02 6.37 0.39 100.47 Line 84 CM-8a Traverse 2  0.44 0.54 0.02 
57.22 27.27 0.49 9.22 0.03 6.38 0.40 101.02 Line 85 CM-8a Traverse 2  0.43 0.54 0.02 
57.59 26.62 0.62 8.42 0.02 6.50 0.43 100.20 Line 86 CM-8a Traverse 2  0.41 0.57 0.02 
62.25 22.70 0.72 6.03 0.03 6.85 1.05 99.63 Line 87 CM-8a Traverse 2  0.31 0.63 0.06 
76.68 11.63 1.86 0.69 0.10 2.84 4.45 98.25 Line 88 CM-8a Traverse 2  0.06 0.46 0.48 
69.10 14.86 1.86 1.77 0.08 3.56 2.86 94.09 Line 89 CM-8a Traverse 2  0.15 0.55 0.29 
72.46 14.90 1.35 2.00 0.03 3.51 3.37 97.62 Line 90 CM-8a Traverse 2  0.16 0.51 0.32 
58.68 25.99 0.46 8.30 0.02 6.89 0.40 100.74 Line 1 CM-8a Traverse 3  0.39 0.59 0.02 
58.03 26.23 0.41 8.55 0.02 6.63 0.35 100.23 Line 2 CM-8a Traverse 3  0.41 0.57 0.02 
57.82 26.37 0.47 8.51 0.04 6.56 0.36 100.13 Line 3 CM-8a Traverse 3  0.41 0.57 0.02 
58.43 26.48 0.41 8.59 0.03 6.84 0.37 101.14 Line 4 CM-8a Traverse 3  0.40 0.58 0.02 
58.35 26.01 0.39 8.13 0.04 6.72 0.34 99.98 Line 5 CM-8a Traverse 3  0.39 0.59 0.02 
58.09 25.90 0.37 8.48 0.03 5.80 0.36 99.02 Line 6 CM-8a Traverse 3  0.44 0.54 0.02 
57.01 26.41 0.40 8.67 0.03 5.99 0.33 98.83 Line 7 CM-8a Traverse 3  0.44 0.54 0.02 
58.80 27.20 0.41 9.12 0.02 6.33 0.34 102.21 Line 8 CM-8a Traverse 3  0.43 0.55 0.02 
57.71 26.65 0.40 8.89 0.05 6.24 0.34 100.28 Line 9 CM-8a Traverse 3  0.43 0.55 0.02 
57.16 26.79 0.42 9.01 0.03 6.25 0.32 99.98 Line 10 CM-8a Traverse 3  0.44 0.55 0.02 
55.77 26.30 0.40 8.86 0.03 6.22 0.32 97.90 Line 11 CM-8a Traverse 3  0.43 0.55 0.02 
57.65 26.78 0.42 8.99 0.03 6.30 0.33 100.50 Line 12 CM-8a Traverse 3  0.43 0.55 0.02 




56.69 26.40 0.38 8.87 0.04 6.14 0.33 98.85 Line 14 CM-8a Traverse 3  0.44 0.55 0.02 
57.10 26.50 0.39 8.71 0.03 6.18 0.32 99.24 Line 15 CM-8a Traverse 3  0.43 0.55 0.02 
57.99 26.69 0.43 8.69 0.04 6.35 0.36 100.55 Line 16 CM-8a Traverse 3  0.42 0.56 0.02 
58.12 26.46 0.35 8.62 0.03 6.51 0.34 100.44 Line 17 CM-8a Traverse 3  0.41 0.57 0.02 
57.88 26.81 0.41 8.83 0.04 6.61 0.36 100.92 Line 18 CM-8a Traverse 3  0.42 0.56 0.02 
57.39 27.07 0.42 9.34 0.03 6.36 0.32 100.94 Line 19 CM-8a Traverse 3  0.44 0.54 0.02 
56.50 26.99 0.41 9.30 0.03 5.63 0.32 99.16 Line 20 CM-8a Traverse 3  0.47 0.51 0.02 
55.48 26.69 0.36 8.65 0.05 5.92 0.56 97.70 Line 21 CM-8a Traverse 3  0.43 0.53 0.03 
56.90 27.07 0.46 9.41 0.02 6.03 0.30 100.19 Line 22 CM-8a Traverse 3  0.45 0.53 0.02 
57.18 27.14 0.41 9.55 0.03 5.96 0.31 100.58 Line 23 CM-8a Traverse 3  0.46 0.52 0.02 
58.02 27.90 0.39 9.98 0.05 6.03 0.31 102.68 Line 24 CM-8a Traverse 3  0.47 0.51 0.02 
56.30 27.64 0.41 9.87 0.05 5.70 0.31 100.30 Line 25 CM-8a Traverse 3  0.48 0.50 0.02 
56.94 27.33 0.35 9.46 0.04 5.62 0.29 100.03 Line 26 CM-8a Traverse 3  0.47 0.51 0.02 
56.03 27.37 0.41 9.77 0.04 6.09 0.29 100.00 Line 27 CM-8a Traverse 3  0.46 0.52 0.02 
56.73 27.55 0.40 9.60 0.04 5.94 0.28 100.54 Line 28 CM-8a Traverse 3  0.46 0.52 0.02 
57.43 27.97 0.42 9.91 0.02 6.12 0.29 102.15 Line 29 CM-8a Traverse 3  0.46 0.52 0.02 
56.14 27.81 0.37 9.92 0.02 5.80 0.29 100.35 Line 30 CM-8a Traverse 3  0.48 0.51 0.02 
56.77 27.67 0.43 9.94 0.03 5.96 0.29 101.07 Line 31 CM-8a Traverse 3  0.47 0.51 0.02 
54.55 26.76 0.42 9.37 0.04 5.50 0.28 96.94 Line 32 CM-8a Traverse 3  0.48 0.51 0.02 
53.48 26.13 0.38 9.34 0.02 5.69 0.26 95.29 Line 33 CM-8a Traverse 3  0.47 0.52 0.02 
54.21 26.19 0.43 9.30 0.05 4.89 0.31 95.38 Line 34 CM-8a Traverse 3  0.50 0.48 0.02 
52.46 25.76 0.45 8.85 0.03 5.30 0.29 93.13 Line 35 CM-8a Traverse 3  0.47 0.51 0.02 
54.40 26.13 0.37 9.15 0.03 4.78 0.28 95.15 Line 36 CM-8a Traverse 3  0.50 0.48 0.02 
53.71 26.15 0.41 9.25 0.02 5.69 0.31 95.53 Line 37 CM-8a Traverse 3  0.46 0.52 0.02 
55.67 26.73 0.41 9.60 0.04 6.00 0.33 98.78 Line 38 CM-8a Traverse 3  0.46 0.52 0.02 
55.71 26.80 0.38 9.41 0.03 5.83 0.30 98.45 Line 39 CM-8a Traverse 3  0.46 0.52 0.02 
56.13 27.06 0.41 9.74 0.04 5.37 0.32 99.06 Line 40 CM-8a Traverse 3  0.49 0.49 0.02 
54.86 26.64 0.40 9.60 0.03 6.21 0.30 98.04 Line 41 CM-8a Traverse 3  0.45 0.53 0.02 
55.33 26.40 0.43 9.49 0.03 5.99 0.29 97.96 Line 42 CM-8a Traverse 3  0.46 0.52 0.02 
46.57 23.14 0.40 8.45 0.03 4.76 0.29 83.65 Line 43 CM-8a Traverse 3  0.49 0.50 0.02 
49.96 24.42 0.40 8.98 0.01 5.50 0.26 89.53 Line 44 CM-8a Traverse 3  0.47 0.52 0.02 




56.46 27.47 0.45 9.83 0.04 6.20 0.27 100.71 Line 46 CM-8a Traverse 3  0.46 0.53 0.01 
57.60 28.18 0.42 9.84 0.04 6.28 0.30 102.66 Line 47 CM-8a Traverse 3  0.46 0.53 0.02 
56.83 27.60 0.43 9.58 0.03 5.93 0.28 100.68 Line 48 CM-8a Traverse 3  0.46 0.52 0.02 
56.11 27.48 0.46 9.61 0.04 5.89 0.30 99.89 Line 49 CM-8a Traverse 3  0.47 0.52 0.02 
56.79 27.36 0.42 9.78 0.04 5.93 0.30 100.61 Line 50 CM-8a Traverse 3  0.47 0.51 0.02 
54.75 27.67 0.43 9.96 0.04 5.85 0.27 98.96 Line 51 CM-8a Traverse 3  0.48 0.51 0.02 
56.98 27.49 0.42 9.56 0.02 5.28 0.27 100.03 Line 52 CM-8a Traverse 3  0.49 0.49 0.02 
56.37 27.57 0.41 9.73 0.03 6.01 0.27 100.38 Line 53 CM-8a Traverse 3  0.47 0.52 0.02 
56.56 26.99 0.39 9.63 0.03 6.02 0.30 99.90 Line 54 CM-8a Traverse 3  0.46 0.52 0.02 
56.16 27.29 0.33 9.54 0.04 5.99 0.29 99.65 Line 55 CM-8a Traverse 3  0.46 0.52 0.02 
56.88 27.53 0.38 9.62 0.03 5.86 0.28 100.58 Line 56 CM-8a Traverse 3  0.47 0.52 0.02 
56.58 27.19 0.40 9.40 0.02 6.04 0.27 99.90 Line 57 CM-8a Traverse 3  0.46 0.53 0.02 
57.15 26.75 0.36 8.74 0.05 6.12 0.31 99.48 Line 58 CM-8a Traverse 3  0.43 0.55 0.02 
57.65 27.30 0.35 9.11 0.04 6.31 0.35 101.09 Line 59 CM-8a Traverse 3  0.44 0.55 0.02 
57.27 26.72 0.41 8.91 0.03 6.38 0.32 100.03 Line 60 CM-8a Traverse 3  0.43 0.55 0.02 
57.31 26.22 0.40 8.18 0.01 6.76 0.37 99.26 Line 61 CM-8a Traverse 3  0.39 0.59 0.02 
58.24 26.15 0.38 8.36 0.02 6.44 0.37 99.95 Line 62 CM-8a Traverse 3  0.41 0.57 0.02 
58.90 25.66 0.37 7.74 0.03 6.89 0.39 99.99 Line 63 CM-8a Traverse 3  0.37 0.60 0.02 
58.94 25.46 0.41 7.61 0.02 6.79 0.44 99.66 Line 64 CM-8a Traverse 3  0.37 0.60 0.03 
49.34 21.96 0.39 6.69 0.04 6.21 0.41 85.04 Line 65 CM-8a Traverse 3  0.36 0.61 0.03 
76.30 11.26 1.72 0.57 0.08 2.12 3.72 95.77 Line 66 CM-8a Traverse 3  0.06 0.43 0.50 
74.98 12.51 1.67 0.93 0.07 2.40 3.68 96.23 Line 67 CM-8a Traverse 3  0.10 0.45 0.45 
52.64 5.20 23.98 3.45 9.12 1.79 0.44 96.63 Line 68 CM-8a Traverse 3  0.48 0.45 0.07 
59.84 10.08 1.21 0.57 0.05 1.69 3.08 76.51 Line 69 CM-8a Traverse 3  0.08 0.42 0.50 
56.82 26.41 0.37 8.73 0.02 7.00 0.73 100.08 Line 1 CM-8a Traverse 4  0.39 0.57 0.04 
57.55 26.65 0.36 9.02 0.03 6.49 0.34 100.43 Line 2 CM-8a Traverse 4  0.43 0.55 0.02 
57.04 26.96 0.36 9.21 0.06 5.96 0.31 99.89 Line 3 CM-8a Traverse 4  0.45 0.53 0.02 
57.22 27.11 0.48 9.26 0.04 6.24 0.35 100.70 Line 4 CM-8a Traverse 4  0.44 0.54 0.02 
55.80 27.21 0.40 9.76 0.01 5.96 0.30 99.44 Line 5 CM-8a Traverse 4  0.47 0.52 0.02 
56.10 27.10 0.40 9.97 0.05 5.88 0.28 99.77 Line 6 CM-8a Traverse 4  0.48 0.51 0.02 
51.73 25.70 0.45 9.33 0.03 5.56 0.26 93.06 Line 7 CM-8a Traverse 4  0.47 0.51 0.02 




57.75 28.01 0.43 9.39 0.02 6.30 0.30 102.20 Line 9 CM-8a Traverse 4  0.44 0.54 0.02 
56.40 27.57 0.39 9.61 0.00 5.75 0.27 100.00 Line 10 CM-8a Traverse 4  0.47 0.51 0.02 
56.50 27.19 0.40 9.49 0.04 5.94 0.29 99.85 Line 11 CM-8a Traverse 4  0.46 0.52 0.02 
56.18 27.27 0.36 9.60 0.04 5.44 0.34 99.22 Line 12 CM-8a Traverse 4  0.48 0.50 0.02 
56.82 27.28 0.40 9.49 0.04 6.16 0.29 100.48 Line 13 CM-8a Traverse 4  0.45 0.53 0.02 
57.41 27.17 0.35 9.07 0.02 6.32 0.36 100.69 Line 14 CM-8a Traverse 4  0.43 0.55 0.02 
56.62 27.18 0.38 9.54 0.04 5.63 0.31 99.71 Line 15 CM-8a Traverse 4  0.47 0.51 0.02 
57.18 27.19 0.38 9.07 0.03 6.00 0.34 100.19 Line 16 CM-8a Traverse 4  0.45 0.53 0.02 
57.35 26.84 0.43 9.32 0.03 6.08 0.33 100.37 Line 17 CM-8a Traverse 4  0.45 0.53 0.02 
57.32 27.24 0.38 9.19 0.02 6.30 0.31 100.76 Line 18 CM-8a Traverse 4  0.44 0.54 0.02 
57.37 27.25 0.37 9.05 0.04 6.21 0.30 100.59 Line 19 CM-8a Traverse 4  0.44 0.54 0.02 
57.75 26.71 0.39 8.89 0.05 6.55 0.31 100.65 Line 20 CM-8a Traverse 4  0.42 0.56 0.02 
56.88 26.99 0.42 9.00 0.03 6.15 0.31 99.79 Line 21 CM-8a Traverse 4  0.44 0.54 0.02 
56.66 26.96 0.42 9.32 0.03 5.97 0.27 99.63 Line 22 CM-8a Traverse 4  0.46 0.53 0.02 
56.50 27.38 0.38 9.67 0.03 5.93 0.27 100.16 Line 23 CM-8a Traverse 4  0.47 0.52 0.02 
56.08 27.44 0.45 9.86 0.02 5.95 0.35 100.15 Line 24 CM-8a Traverse 4  0.47 0.51 0.02 
55.76 27.55 0.40 9.66 0.02 5.60 0.31 99.30 Line 25 CM-8a Traverse 4  0.48 0.50 0.02 
56.42 27.63 0.39 9.74 0.03 5.97 0.30 100.47 Line 26 CM-8a Traverse 4  0.47 0.52 0.02 
56.69 27.69 0.43 9.82 0.05 5.92 0.32 100.92 Line 27 CM-8a Traverse 4  0.47 0.51 0.02 
56.60 27.68 0.42 9.64 0.03 5.37 0.28 100.03 Line 28 CM-8a Traverse 4  0.49 0.49 0.02 
56.27 27.45 0.41 9.65 0.03 6.09 0.32 100.22 Line 29 CM-8a Traverse 4  0.46 0.52 0.02 
56.46 26.87 0.38 9.76 0.05 5.96 0.29 99.77 Line 30 CM-8a Traverse 4  0.47 0.52 0.02 
56.43 27.51 0.39 9.65 0.02 6.05 0.28 100.33 Line 31 CM-8a Traverse 4  0.46 0.52 0.02 
56.48 27.33 0.46 9.47 0.04 5.72 0.29 99.77 Line 32 CM-8a Traverse 4  0.47 0.51 0.02 
56.85 27.15 0.46 9.42 0.03 6.12 0.33 100.36 Line 33 CM-8a Traverse 4  0.45 0.53 0.02 
56.46 26.94 0.40 9.47 0.04 6.00 0.30 99.61 Line 34 CM-8a Traverse 4  0.46 0.52 0.02 
56.86 27.34 0.40 9.52 0.03 6.03 0.29 100.48 Line 35 CM-8a Traverse 4  0.46 0.53 0.02 
56.50 27.25 0.38 9.69 0.03 5.72 0.29 99.86 Line 36 CM-8a Traverse 4  0.48 0.51 0.02 
56.99 27.42 0.42 9.33 0.02 6.20 0.27 100.65 Line 37 CM-8a Traverse 4  0.45 0.54 0.02 
57.26 27.47 0.44 9.45 0.03 5.96 0.27 100.87 Line 38 CM-8a Traverse 4  0.46 0.52 0.02 
56.03 27.37 0.41 9.34 0.04 6.30 0.31 99.80 Line 39 CM-8a Traverse 4  0.44 0.54 0.02 




57.19 27.14 0.40 9.28 0.04 6.31 0.33 100.69 Line 41 CM-8a Traverse 4  0.44 0.54 0.02 
57.22 27.12 0.36 9.06 0.03 6.18 0.29 100.26 Line 42 CM-8a Traverse 4  0.44 0.54 0.02 
57.36 26.89 0.37 8.97 0.04 6.18 0.32 100.12 Line 43 CM-8a Traverse 4  0.44 0.54 0.02 
57.38 26.99 0.38 8.65 0.02 6.20 0.33 99.94 Line 44 CM-8a Traverse 4  0.43 0.55 0.02 
56.86 26.92 0.35 9.20 0.03 6.17 0.31 99.84 Line 45 CM-8a Traverse 4  0.44 0.54 0.02 
54.32 25.91 0.33 8.86 0.03 6.08 0.29 95.82 Line 46 CM-8a Traverse 4  0.44 0.54 0.02 
57.20 27.03 0.39 9.10 0.04 6.47 0.34 100.57 Line 47 CM-8a Traverse 4  0.43 0.55 0.02 
57.15 26.96 0.34 9.40 0.03 6.27 0.33 100.49 Line 48 CM-8a Traverse 4  0.44 0.54 0.02 
57.29 26.95 0.40 9.41 0.04 6.24 0.34 100.67 Line 49 CM-8a Traverse 4  0.45 0.53 0.02 
57.52 26.98 0.41 9.28 0.03 6.10 0.33 100.66 Line 50 CM-8a Traverse 4  0.45 0.53 0.02 
57.19 26.97 0.34 8.99 0.03 6.15 0.31 99.99 Line 51 CM-8a Traverse 4  0.44 0.54 0.02 
57.28 27.26 0.44 8.68 0.02 6.16 0.31 100.15 Line 52 CM-8a Traverse 4  0.43 0.55 0.02 
56.71 27.51 0.35 9.73 0.02 6.22 0.30 100.83 Line 53 CM-8a Traverse 4  0.46 0.53 0.02 
56.55 27.55 0.38 9.84 0.03 5.92 0.29 100.55 Line 54 CM-8a Traverse 4  0.47 0.51 0.02 
56.51 27.27 0.38 9.56 0.03 6.18 0.30 100.23 Line 55 CM-8a Traverse 4  0.45 0.53 0.02 
56.22 27.86 0.39 9.48 0.04 6.17 0.31 100.46 Line 56 CM-8a Traverse 4  0.45 0.53 0.02 
56.87 26.93 0.40 9.43 0.03 6.17 0.28 100.11 Line 57 CM-8a Traverse 4  0.45 0.53 0.02 
57.13 27.48 0.40 9.27 0.02 5.90 0.30 100.50 Line 58 CM-8a Traverse 4  0.46 0.53 0.02 
56.73 27.08 0.32 9.47 0.02 6.11 0.34 100.08 Line 59 CM-8a Traverse 4  0.45 0.53 0.02 
56.33 26.95 0.37 9.29 0.00 6.32 0.29 99.55 Line 60 CM-8a Traverse 4  0.44 0.54 0.02 
57.17 27.27 0.34 9.20 0.03 5.97 0.32 100.30 Line 61 CM-8a Traverse 4  0.45 0.53 0.02 
57.00 27.20 0.39 9.33 0.05 5.14 0.30 99.41 Line 62 CM-8a Traverse 4  0.49 0.49 0.02 
56.93 26.87 0.35 9.27 0.04 6.10 0.31 99.87 Line 63 CM-8a Traverse 4  0.45 0.53 0.02 
56.72 27.20 0.39 9.15 0.04 6.25 0.28 100.03 Line 64 CM-8a Traverse 4  0.44 0.54 0.02 
56.53 27.55 0.37 9.49 0.05 6.06 0.31 100.35 Line 65 CM-8a Traverse 4  0.46 0.53 0.02 
56.73 27.07 0.35 9.38 0.03 6.05 0.29 99.90 Line 66 CM-8a Traverse 4  0.45 0.53 0.02 
57.14 27.43 0.34 9.48 0.03 6.09 0.30 100.82 Line 67 CM-8a Traverse 4  0.45 0.53 0.02 
56.84 27.51 0.41 9.58 0.04 6.01 0.31 100.70 Line 68 CM-8a Traverse 4  0.46 0.52 0.02 
56.77 27.58 0.40 9.61 0.03 5.98 0.31 100.68 Line 69 CM-8a Traverse 4  0.46 0.52 0.02 
56.09 27.14 0.35 9.75 0.03 5.90 0.30 99.57 Line 70 CM-8a Traverse 4  0.47 0.51 0.02 
55.78 27.13 0.39 9.45 0.03 5.94 0.73 99.45 Line 71 CM-8a Traverse 4  0.45 0.51 0.04 




53.35 25.31 0.34 9.19 0.09 5.58 0.74 94.59 Line 73 CM-8a Traverse 4  0.46 0.50 0.04 
53.86 26.29 0.37 9.25 0.10 5.58 0.56 96.02 Line 74 CM-8a Traverse 4  0.46 0.50 0.03 
55.20 27.16 0.37 9.59 0.05 5.29 0.41 98.07 Line 75 CM-8a Traverse 4  0.49 0.49 0.02 
56.39 27.59 0.41 9.72 0.04 5.99 0.30 100.44 Line 76 CM-8a Traverse 4  0.46 0.52 0.02 
56.76 27.06 0.35 9.29 0.02 5.74 0.30 99.53 Line 77 CM-8a Traverse 4  0.46 0.52 0.02 
56.32 27.42 0.42 9.60 0.04 5.83 0.29 99.93 Line 78 CM-8a Traverse 4  0.47 0.51 0.02 
57.03 27.27 0.39 9.34 0.03 5.91 0.32 100.28 Line 79 CM-8a Traverse 4  0.46 0.52 0.02 
57.11 27.13 0.34 9.34 0.03 6.17 0.33 100.45 Line 80 CM-8a Traverse 4  0.45 0.53 0.02 
55.97 26.54 0.37 8.78 0.03 6.00 0.44 98.13 Line 81 CM-8a Traverse 4  0.44 0.54 0.03 
57.17 27.08 0.36 9.25 0.04 6.16 0.31 100.36 Line 82 CM-8a Traverse 4  0.45 0.54 0.02 
57.33 27.04 0.39 8.97 0.05 6.21 0.30 100.30 Line 83 CM-8a Traverse 4  0.44 0.55 0.02 
57.35 26.91 0.38 9.11 0.02 6.10 0.33 100.20 Line 84 CM-8a Traverse 4  0.44 0.54 0.02 
57.63 26.94 0.36 8.91 0.05 6.07 0.32 100.28 Line 85 CM-8a Traverse 4  0.44 0.54 0.02 
56.94 27.41 0.35 9.46 0.04 6.05 0.30 100.55 Line 86 CM-8a Traverse 4  0.46 0.53 0.02 
56.89 26.96 0.33 9.43 0.02 6.08 0.32 100.03 Line 87 CM-8a Traverse 4  0.45 0.53 0.02 
56.93 27.30 0.40 9.08 0.03 6.13 0.32 100.19 Line 88 CM-8a Traverse 4  0.44 0.54 0.02 
57.42 26.88 0.38 8.82 0.02 5.40 0.30 99.21 Line 89 CM-8a Traverse 4  0.47 0.52 0.02 
56.98 27.06 0.38 9.28 0.04 6.04 0.29 100.08 Line 90 CM-8a Traverse 4  0.45 0.53 0.02 
56.78 27.49 0.39 9.44 0.03 5.92 0.33 100.37 Line 91 CM-8a Traverse 4  0.46 0.52 0.02 
56.92 27.56 0.37 9.21 0.04 6.23 0.33 100.66 Line 92 CM-8a Traverse 4  0.44 0.54 0.02 
57.22 27.41 0.42 9.23 0.02 6.26 0.32 100.88 Line 93 CM-8a Traverse 4  0.44 0.54 0.02 
56.68 27.40 0.38 8.77 0.02 6.00 0.28 99.53 Line 94 CM-8a Traverse 4  0.44 0.54 0.02 
56.95 27.61 0.44 9.21 0.02 5.80 0.29 100.32 Line 95 CM-8a Traverse 4  0.46 0.52 0.02 
56.93 27.61 0.39 9.81 0.02 5.81 0.31 100.89 Line 96 CM-8a Traverse 4  0.47 0.51 0.02 
55.90 27.73 0.40 9.38 0.02 5.74 0.30 99.48 Line 97 CM-8a Traverse 4  0.47 0.52 0.02 
56.80 27.41 0.36 9.53 0.05 6.11 0.30 100.56 Line 98 CM-8a Traverse 4  0.45 0.53 0.02 
55.91 27.52 0.44 9.55 0.04 5.99 0.32 99.77 Line 99 CM-8a Traverse 4  0.46 0.52 0.02 
55.76 27.58 0.37 9.74 0.05 6.03 0.32 99.85 Line 100 CM-8a Traverse 4  0.46 0.52 0.02 
56.54 27.36 0.40 9.55 0.03 6.10 0.29 100.27 Line 101 CM-8a Traverse 4  0.46 0.53 0.02 
56.87 27.49 0.41 9.67 0.03 6.01 0.31 100.80 Line 102 CM-8a Traverse 4  0.46 0.52 0.02 
56.41 27.89 0.41 9.63 0.04 5.73 0.29 100.40 Line 103 CM-8a Traverse 4  0.47 0.51 0.02 




51.59 1.04 14.68 3.25 30.79 0.15 0.25 101.90 Line 1 CM-61a-2b traverse  0.71 0.28 0.01 
51.46 1.00 14.63 2.66 30.44 0.13 0.24 100.58 Line 2 CM-61a-2b traverse  0.75 0.25 0.01 
49.40 1.00 14.70 2.79 30.78 0.12 0.24 99.09 Line 3 CM-61a-2b traverse  0.74 0.25 0.01 
50.82 1.02 15.14 2.95 30.71 0.11 0.21 101.02 Line 4 CM-61a-2b traverse  0.73 0.26 0.01 
50.38 0.94 14.18 2.88 30.63 0.12 0.25 99.42 Line 5 CM-61a-2b traverse  0.73 0.27 0.01 
50.45 0.94 15.11 2.94 30.73 0.09 0.23 100.61 Line 6 CM-61a-2b traverse  0.74 0.26 0.01 
50.32 0.92 15.49 2.75 31.33 0.11 0.22 101.18 Line 7 CM-61a-2b traverse  0.75 0.24 0.01 
48.81 0.85 16.68 1.87 32.83 0.08 0.15 101.33 Line 8 CM-61a-2b traverse  0.83 0.17 0.00 
47.54 0.86 17.24 1.66 33.42 0.08 0.16 100.99 Line 9 CM-61a-2b traverse  0.85 0.15 0.00 
48.46 0.83 17.04 1.91 32.49 0.10 0.19 101.07 Line 10 CM-61a-2b traverse  0.83 0.17 0.01 
48.06 0.83 16.32 1.93 32.51 0.11 0.19 99.99 Line 11 CM-61a-2b traverse  0.82 0.17 0.01 
43.26 0.87 16.36 1.76 29.69 0.16 0.17 92.28 Line 12 CM-61a-2b traverse  
   
44.79 0.92 16.43 1.45 30.87 0.20 0.16 94.94 Line 13 CM-61a-2b traverse  
   
47.87 0.86 16.47 1.67 32.80 0.13 0.19 100.05 Line 14 CM-61a-2b traverse  0.84 0.15 0.01 
47.87 0.90 17.26 1.79 33.28 0.09 0.18 101.38 Line 15 CM-61a-2b traverse  0.84 0.16 0.01 
47.50 0.84 16.82 1.74 33.07 0.09 0.17 100.33 Line 16 CM-61a-2b traverse  0.84 0.16 0.01 
49.31 1.02 16.35 1.93 31.21 0.26 0.18 100.40 Line 17 CM-61a-2b traverse  0.81 0.17 0.02 
51.86 1.12 15.05 2.02 29.71 0.65 0.18 100.82 Line 18 CM-61a-2b traverse  0.77 0.19 0.04 
48.29 0.83 16.69 1.85 32.77 0.06 0.16 100.70 Line 19 CM-61a-2b traverse  0.83 0.17 0.00 
48.11 0.83 17.17 1.75 33.25 0.08 0.14 101.33 Line 20 CM-61a-2b traverse  0.84 0.16 0.00 
47.97 0.89 17.16 1.63 33.04 0.10 0.16 101.02 Line 21 CM-61a-2b traverse  0.85 0.15 0.01 
48.15 0.84 17.40 1.67 33.44 0.09 0.15 101.77 Line 22 CM-61a-2b traverse  0.85 0.15 0.01 
45.85 0.88 17.51 1.55 31.93 0.08 0.14 97.96 Line 23 CM-61a-2b traverse  
   
43.84 0.82 17.04 1.42 30.94 0.13 0.13 94.37 Line 24 CM-61a-2b traverse  
   
47.70 0.85 17.00 1.53 33.52 0.13 0.15 100.91 Line 25 CM-61a-2b traverse  0.85 0.14 0.01 
48.15 0.88 17.47 1.64 33.27 0.08 0.15 101.70 Line 26 CM-61a-2b traverse  0.85 0.14 0.00 
45.78 1.53 15.88 1.60 31.11 0.16 0.42 96.53 Line 27 CM-61a-2b traverse  
   
52.76 9.28 12.39 1.93 17.51 0.76 5.02 100.12 Line 28 CM-61a-2b traverse  0.74 0.21 0.05 
51.60 15.01 11.61 1.71 15.66 1.09 4.88 103.42 Line 29 CM-61a-2b traverse  
   
48.93 8.59 12.14 2.05 25.79 0.70 1.56 101.12 Line 30 CM-61a-2b traverse  0.73 0.22 0.05 
47.72 0.89 16.81 1.57 33.05 0.13 0.14 100.36 Line 31 CM-61a-2b traverse  0.85 0.14 0.01 




54.46 1.49 11.72 3.66 27.69 0.53 0.37 100.09 Line 33 CM-61a-2b traverse  0.62 0.35 0.03 
52.19 2.27 13.71 2.67 29.20 0.62 0.33 101.25 Line 34 CM-61a-2b traverse  0.71 0.25 0.04 
50.21 1.30 15.40 2.28 31.74 0.20 0.31 101.52 Line 35 CM-61a-2b traverse  0.78 0.21 0.01 
47.81 2.14 16.64 1.90 31.76 0.12 0.57 101.08 Line 36 CM-61a-2b traverse  0.82 0.17 0.01 
48.72 3.65 16.41 1.88 29.63 0.15 1.53 102.26 Line 37 CM-61a-2b traverse  0.82 0.17 0.01 
48.09 1.09 17.20 1.67 33.02 0.11 0.27 101.55 Line 38 CM-61a-2b traverse  0.84 0.15 0.01 
48.55 0.91 16.58 2.12 31.87 0.14 0.19 100.36 Line 39 CM-61a-2b traverse  0.81 0.19 0.01 
47.90 0.90 16.56 2.10 31.93 0.15 0.15 99.73 Line 40 CM-61a-2b traverse  0.81 0.19 0.01 
48.34 0.92 16.80 2.01 32.50 0.13 0.16 100.89 Line 41 CM-61a-2b traverse  0.82 0.18 0.01 
49.66 0.95 16.91 2.03 33.05 0.11 0.12 102.88 Line 42 CM-61a-2b traverse  0.82 0.18 0.01 
48.87 0.95 16.58 2.07 32.61 0.12 0.12 101.36 Line 43 CM-61a-2b traverse  0.81 0.18 0.01 
48.95 0.94 16.25 2.07 32.56 0.14 0.15 101.14 Line 44 CM-61a-2b traverse  0.81 0.19 0.01 
49.34 0.95 16.40 2.18 32.09 0.17 0.11 101.26 Line 45 CM-61a-2b traverse  0.80 0.19 0.01 
49.04 0.99 16.12 2.27 32.35 0.20 0.12 101.14 Line 46 CM-61a-2b traverse  0.79 0.20 0.01 
48.16 0.93 16.25 2.04 32.51 0.17 0.11 100.24 Line 47 CM-61a-2b traverse  0.81 0.18 0.01 
48.04 0.88 17.05 1.88 33.00 0.17 0.11 101.24 Line 48 CM-61a-2b traverse  0.83 0.16 0.01 
48.68 0.97 16.72 2.02 32.41 0.20 0.13 101.16 Line 49 CM-61a-2b traverse  0.81 0.18 0.01 
47.50 0.94 16.51 2.13 31.89 0.27 0.15 99.42 Line 50 CM-61a-2b traverse  0.80 0.19 0.02 
48.55 0.94 16.35 2.15 32.20 0.27 0.14 100.69 Line 51 CM-61a-2b traverse  0.80 0.19 0.02 
48.87 0.91 16.55 2.11 32.42 0.20 0.12 101.24 Line 52 CM-61a-2b traverse  0.80 0.19 0.01 
48.98 0.97 16.83 1.95 32.63 0.20 0.13 101.76 Line 53 CM-61a-2b traverse  0.82 0.17 0.01 
47.24 0.99 16.64 2.05 31.68 0.19 0.16 99.04 Line 54 CM-61a-2b traverse  0.81 0.18 0.01 
43.51 0.93 14.37 2.02 27.32 0.29 0.17 88.75 Line 55 CM-61a-2b traverse  
   
45.32 0.85 14.70 1.84 29.90 0.37 0.13 93.37 Line 56 CM-61a-2b traverse  
   
48.76 1.02 15.81 1.95 32.53 0.38 0.19 100.72 Line 57 CM-61a-2b traverse  0.80 0.18 0.02 
46.32 0.88 16.39 2.13 31.02 0.29 0.16 97.31 Line 58 CM-61a-2b traverse  0.80 0.19 0.02 
46.43 0.83 15.82 2.22 31.34 0.37 0.16 97.22 Line 59 CM-61a-2b traverse  0.78 0.20 0.02 
49.41 0.88 15.82 2.14 32.69 0.11 0.11 101.18 Line 60 CM-61a-2b traverse  0.80 0.20 0.01 
48.07 0.88 16.41 2.02 32.38 0.11 0.11 100.01 Line 61 CM-61a-2b traverse  0.81 0.18 0.01 
48.63 0.88 16.73 1.87 31.99 0.10 0.10 100.33 Line 62 CM-61a-2b traverse  0.83 0.17 0.01 
47.44 0.90 17.04 1.78 32.52 0.13 0.11 99.98 Line 63 CM-61a-2b traverse  0.83 0.16 0.01 




48.42 0.85 17.26 1.77 33.22 0.11 0.13 101.78 Line 65 CM-61a-2b traverse  0.84 0.16 0.01 
47.91 0.82 17.47 1.63 33.33 0.10 0.13 101.42 Line 66 CM-61a-2b traverse  0.85 0.14 0.01 
47.54 0.87 17.59 1.51 33.32 0.11 0.11 101.08 Line 67 CM-61a-2b traverse  0.86 0.13 0.01 
47.85 0.92 17.49 1.60 33.39 0.09 0.12 101.55 Line 68 CM-61a-2b traverse  0.85 0.14 0.01 
49.29 0.92 16.73 2.11 32.62 0.13 0.14 101.97 Line 69 CM-61a-2b traverse  0.81 0.18 0.01 
49.00 0.93 16.40 2.07 32.64 0.12 0.15 101.39 Line 70 CM-61a-2b traverse  0.81 0.18 0.01 
49.25 0.87 16.22 2.06 32.41 0.12 0.13 101.12 Line 71 CM-61a-2b traverse  0.81 0.19 0.01 
48.95 0.94 16.62 2.11 32.51 0.10 0.12 101.36 Line 72 CM-61a-2b traverse  0.81 0.19 0.01 
48.80 0.91 16.51 2.06 32.35 0.11 0.11 100.92 Line 73 CM-61a-2b traverse  0.81 0.18 0.01 
48.08 0.88 17.12 1.83 32.96 0.09 0.12 101.17 Line 74 CM-61a-2b traverse  0.83 0.16 0.01 
47.45 0.88 16.54 1.50 33.49 0.11 0.10 100.10 Line 75 CM-61a-2b traverse  0.85 0.14 0.01 
47.19 0.94 17.20 1.44 33.71 0.11 0.12 100.74 Line 76 CM-61a-2b traverse  0.86 0.13 0.01 
46.73 0.89 16.51 1.50 32.78 0.11 0.13 98.68 Line 77 CM-61a-2b traverse  0.85 0.14 0.01 
44.76 0.86 15.89 1.43 31.05 0.11 0.16 94.36 Line 78 CM-61a-2b traverse  
   
45.38 0.89 16.35 1.49 31.07 0.08 0.15 95.42 Line 79 CM-61a-2b traverse  
   
47.24 0.83 16.25 1.68 31.92 0.11 0.16 98.21 Line 80 CM-61a-2b traverse  0.84 0.16 0.01 
47.29 0.88 15.91 1.97 31.50 0.12 0.15 97.83 Line 81 CM-61a-2b traverse  0.81 0.18 0.01 
47.18 0.81 16.33 1.98 31.79 0.14 0.18 98.46 Line 82 CM-61a-2b traverse  0.81 0.18 0.01 
47.52 0.81 16.28 1.93 31.59 0.17 0.19 98.53 Line 83 CM-61a-2b traverse  0.82 0.17 0.01 
46.66 1.38 16.52 1.76 31.66 0.12 0.36 98.51 Line 84 CM-61a-2b traverse  0.83 0.16 0.01 
41.21 3.56 15.45 1.28 25.16 0.13 1.30 88.26 Line 85 CM-61a-2b traverse  
   
34.67 3.10 13.40 1.03 18.49 0.10 0.66 71.66 Line 86 CM-61a-2b traverse  
   
42.47 0.99 8.44 1.14 10.71 0.10 0.19 64.42 Line 87 CM-61a-2b traverse  
   
56.44 0.76 8.54 0.81 17.13 0.07 0.16 84.46 Line 88 CM-61a-2b traverse  
   
36.09 1.02 12.16 0.88 21.64 0.06 0.20 72.22 Line 89 CM-61a-2b traverse  
   
39.87 1.13 12.36 0.35 25.98 0.03 0.26 80.02 Line 90 CM-61a-2b traverse  
   
45.13 1.03 12.27 0.67 28.70 0.07 0.27 88.26 Line 91 CM-61a-2b traverse  
   
47.52 5.14 11.15 1.70 25.95 0.17 0.16 92.57 Line 92 CM-61a-2b traverse  
   
49.16 2.82 12.36 2.19 28.27 0.15 0.25 95.67 Line 93 CM-61a-2b traverse  
   
44.94 1.11 15.01 1.66 30.32 0.11 0.18 93.41 Line 94 CM-61a-2b traverse  
   
45.89 0.77 16.15 1.32 32.35 0.11 0.18 96.86 Line 95 CM-61a-2b traverse  
   




48.48 0.88 17.02 1.70 32.98 0.06 0.14 101.32 Line 97 CM-61a-2b traverse  0.84 0.15 0.00 
48.01 0.82 17.22 1.70 33.31 0.06 0.15 101.30 Line 98 CM-61a-2b traverse  0.85 0.15 0.00 
48.83 0.82 16.41 1.91 32.63 0.07 0.20 100.91 Line 99 CM-61a-2b traverse  0.82 0.17 0.00 
50.44 0.88 15.16 2.68 30.98 0.10 0.22 100.52 Line 100 CM-61a-2b traverse  0.75 0.24 0.01 
50.92 0.89 15.15 2.83 31.04 0.10 0.19 101.16 Line 101 CM-61a-2b traverse  0.74 0.25 0.01 
50.19 0.96 15.00 2.68 31.34 0.09 0.19 100.50 Line 102 CM-61a-2b traverse  0.75 0.24 0.01 
50.95 0.97 14.79 3.01 31.02 0.08 0.20 101.07 Line 103 CM-61a-2b traverse  0.73 0.27 0.00 
51.67 0.89 14.19 3.26 30.29 0.09 0.24 100.70 Line 104 CM-61a-2b traverse  0.70 0.29 0.01 
52.47 1.05 12.76 3.34 29.95 0.12 0.21 99.94 Line 105 CM-61a-2b traverse  0.67 0.32 0.01 
52.94 1.07 12.86 3.86 29.12 0.17 0.17 100.30 Line 106 CM-61a-2b traverse  0.64 0.35 0.01 
49.45 1.02 13.86 3.45 28.55 0.46 0.20 97.17 Line 1 CM-61a-3b traverse  0.67 0.30 0.03 
49.42 0.95 14.74 3.20 29.80 0.23 0.20 98.58 Line 2 CM-61a-3b traverse  0.71 0.28 0.01 
49.02 0.89 14.94 2.86 30.40 0.21 0.17 98.50 Line 3 CM-61a-3b traverse  0.73 0.25 0.01 
46.36 0.89 15.53 2.43 30.45 0.36 0.18 96.32 Line 4 CM-61a-3b traverse  
   
48.06 0.97 17.17 1.72 33.07 0.14 0.16 101.34 Line 5 CM-61a-3b traverse  0.84 0.15 0.01 
47.65 0.89 17.34 1.59 32.90 0.12 0.13 100.66 Line 6 CM-61a-3b traverse  0.85 0.14 0.01 
48.12 0.88 16.80 1.83 32.69 0.18 0.15 100.67 Line 7 CM-61a-3b traverse  0.83 0.16 0.01 
49.69 0.98 15.86 2.34 31.80 0.15 0.16 101.03 Line 8 CM-61a-3b traverse  0.78 0.21 0.01 
50.38 0.95 15.01 2.70 31.03 0.19 0.18 100.48 Line 9 CM-61a-3b traverse  0.75 0.24 0.01 
48.67 0.81 16.47 1.99 32.32 0.19 0.19 100.68 Line 10 CM-61a-3b traverse  0.81 0.18 0.01 
47.35 0.93 14.89 2.11 29.91 0.23 0.15 95.59 Line 11 CM-61a-3b traverse  
   
22.04 0.61 5.69 0.77 12.45 0.25 0.09 42.08 Line 12 CM-61a-3b traverse  
   
38.27 0.99 8.07 0.74 18.68 0.35 0.15 67.46 Line 13 CM-61a-3b traverse  
   
52.37 2.54 10.85 0.78 25.27 0.36 0.67 93.13 Line 14 CM-61a-3b traverse  
   
51.86 1.81 14.55 1.36 31.87 0.15 0.66 102.31 Line 15 CM-61a-3b traverse  0.85 0.14 0.01 
50.62 0.78 15.38 2.45 31.28 0.18 0.14 100.88 Line 16 CM-61a-3b traverse  0.77 0.22 0.01 
45.84 0.84 14.01 2.69 27.58 0.36 0.19 91.59 Line 17 CM-61a-3b traverse  
   
43.87 0.89 12.59 2.40 25.35 0.53 0.18 86.07 Line 18 CM-61a-3b traverse  
   
40.99 0.87 12.32 2.19 25.60 0.44 0.16 82.80 Line 19 CM-61a-3b traverse  
   
37.59 0.75 13.09 2.01 24.54 0.27 0.14 78.58 Line 20 CM-61a-3b traverse  
   
46.89 1.00 16.32 2.05 30.45 0.19 0.37 97.43 Line 21 CM-61a-3b traverse  0.81 0.18 0.01 




44.35 1.30 15.87 1.83 29.32 0.21 0.45 93.39 Line 23 CM-61a-3b traverse  
   
44.49 2.92 13.55 1.91 25.19 0.29 2.06 90.63 Line 24 CM-61a-3b traverse  
   
41.59 0.99 11.83 1.44 23.42 0.20 0.19 79.81 Line 25 CM-61a-3b traverse  
   
45.09 2.30 6.95 1.27 11.50 0.42 0.51 68.79 Line 26 CM-61a-3b traverse  
   
51.82 2.72 7.51 1.34 11.53 0.33 1.33 77.24 Line 27 CM-61a-3b traverse  
   
49.06 1.39 6.70 1.20 12.70 0.37 0.40 72.51 Line 28 CM-61a-3b traverse  
   
41.34 1.49 10.28 1.78 19.63 0.33 0.29 76.08 Line 29 CM-61a-3b traverse  
   
45.98 2.51 12.49 1.99 25.89 0.29 0.96 90.78 Line 30 CM-61a-3b traverse  
   
48.69 2.01 16.52 1.89 31.71 0.11 0.75 101.88 Line 31 CM-61a-3b traverse  0.82 0.17 0.01 
47.44 0.87 17.11 1.68 32.93 0.09 0.14 100.30 Line 32 CM-61a-3b traverse  0.84 0.15 0.01 
48.88 0.94 16.62 2.01 32.39 0.11 0.14 101.18 Line 33 CM-61a-3b traverse  0.82 0.18 0.01 
50.02 1.01 15.83 2.58 32.02 0.11 0.16 101.77 Line 34 CM-61a-3b traverse  0.77 0.23 0.01 
49.44 0.90 16.31 2.17 32.03 0.09 0.13 101.14 Line 35 CM-61a-3b traverse  0.80 0.19 0.01 
48.56 0.85 16.99 1.73 33.14 0.07 0.14 101.53 Line 36 CM-61a-3b traverse  0.84 0.16 0.00 
48.87 0.90 16.59 1.97 32.25 0.08 0.14 100.85 Line 37 CM-61a-3b traverse  0.82 0.18 0.00 
49.21 0.88 15.75 2.11 32.21 0.09 0.16 100.44 Line 38 CM-61a-3b traverse  0.80 0.19 0.01 
49.87 0.93 15.77 2.48 31.21 0.17 0.19 100.67 Line 39 CM-61a-3b traverse  0.77 0.22 0.01 
47.69 1.02 14.63 2.87 29.73 0.25 0.23 96.45 Line 40 CM-61a-3b traverse  
   
30.15 1.18 11.69 2.43 16.93 0.37 0.33 63.61 Line 41 CM-61a-3b traverse  
   
40.40 1.16 11.45 2.89 20.65 0.48 0.34 77.73 Line 42 CM-61a-3b traverse  
   
51.54 1.04 13.92 3.18 29.09 0.38 0.22 99.44 Line 43 CM-61a-3b traverse  0.69 0.29 0.02 
52.46 1.12 14.24 3.07 30.58 0.23 0.21 102.03 Line 44 CM-61a-3b traverse  0.71 0.28 0.01 
51.65 1.11 14.50 3.15 30.54 0.17 0.22 101.38 Line 45 CM-61a-3b traverse  0.71 0.28 0.01 
51.39 1.28 14.45 3.24 29.79 0.16 0.30 100.78 Line 46 CM-61a-3b traverse  0.70 0.29 0.01 
50.84 1.61 13.70 3.02 28.77 0.15 0.27 98.52 Line 47 CM-61a-3b traverse  0.71 0.28 0.01 
52.07 1.23 14.11 3.39 30.05 0.18 0.22 101.33 Line 48 CM-61a-3b traverse  0.69 0.30 0.01 
52.64 1.22 13.62 3.55 29.75 0.15 0.21 101.24 Line 49 CM-61a-3b traverse  0.67 0.32 0.01 
50.82 1.01 14.41 3.45 30.15 0.60 0.28 100.74 Line 1 CM-61a-4b traverse  0.67 0.29 0.03 
47.80 0.83 16.40 2.39 32.20 0.51 0.20 100.38 Line 2 CM-61a-4b traverse  0.77 0.20 0.03 
45.49 0.78 17.42 1.90 32.43 0.48 0.18 98.81 Line 3 CM-61a-4b traverse  0.81 0.16 0.03 
44.24 0.73 17.68 1.56 32.20 0.40 0.15 96.96 Line 4 CM-61a-4b traverse  
   




46.35 0.78 17.92 1.51 33.90 0.18 0.13 100.84 Line 6 CM-61a-4b traverse  0.86 0.13 0.01 
46.54 0.79 17.83 1.21 34.26 0.13 0.14 100.93 Line 7 CM-61a-4b traverse  0.88 0.11 0.01 
37.17 0.76 15.43 1.22 27.98 0.25 0.13 83.04 Line 8 CM-61a-4b traverse  
   
33.37 0.68 13.02 1.04 25.43 0.32 0.14 74.07 Line 9 CM-61a-4b traverse  
   
45.29 0.75 17.29 1.05 33.61 0.25 0.14 98.47 Line 10 CM-61a-4b traverse  0.89 0.10 0.02 
46.51 0.71 18.42 1.13 34.31 0.10 0.13 101.36 Line 11 CM-61a-4b traverse  0.89 0.10 0.01 
46.20 0.75 18.33 1.24 34.21 0.12 0.13 100.98 Line 12 CM-61a-4b traverse  0.88 0.11 0.01 
46.25 0.66 18.41 1.17 34.10 0.10 0.12 100.92 Line 13 CM-61a-4b traverse  0.89 0.10 0.01 
46.12 0.74 18.02 1.14 34.22 0.13 0.15 100.56 Line 14 CM-61a-4b traverse  0.89 0.10 0.01 
45.72 0.69 17.84 1.37 32.47 0.19 0.13 98.53 Line 15 CM-61a-4b traverse  0.87 0.12 0.01 
38.90 0.67 13.72 1.09 29.18 0.24 0.16 84.09 Line 16 CM-61a-4b traverse  
   
35.16 0.65 12.10 1.12 25.74 0.73 0.19 75.70 Line 17 CM-61a-4b traverse  
   
39.63 0.73 13.40 1.43 28.78 0.69 0.23 84.96 Line 18 CM-61a-4b traverse  
   
47.10 0.76 15.53 2.13 31.40 0.40 0.18 97.55 Line 19 CM-61a-4b traverse  0.78 0.19 0.02 
47.92 0.81 16.15 2.34 31.75 0.34 0.20 99.57 Line 20 CM-61a-4b traverse  0.78 0.20 0.02 
47.75 0.80 15.77 2.18 32.00 0.21 0.20 98.96 Line 21 CM-61a-4b traverse  0.79 0.20 0.01 
42.55 0.77 15.97 1.75 29.72 0.45 0.17 91.44 Line 22 CM-61a-4b traverse  
   
37.96 0.67 15.32 1.01 28.43 0.20 0.14 83.73 Line 23 CM-61a-4b traverse  
   
28.64 0.56 7.35 0.70 21.96 0.40 0.17 59.80 Line 24 CM-61a-4b traverse  
   
39.82 0.77 12.41 1.09 29.62 0.32 0.12 84.23 Line 25 CM-61a-4b traverse  
   
45.85 0.69 18.20 1.18 33.50 0.13 0.17 99.76 Line 26 CM-61a-4b traverse  0.89 0.10 0.01 
46.56 0.70 18.45 1.15 34.03 0.12 0.12 101.14 Line 27 CM-61a-4b traverse  0.89 0.10 0.01 
46.80 0.75 18.14 1.19 34.28 0.12 0.12 101.51 Line 28 CM-61a-4b traverse  0.89 0.11 0.01 
46.81 0.70 18.01 1.19 33.77 0.13 0.15 100.77 Line 29 CM-61a-4b traverse  0.89 0.11 0.01 
46.43 0.71 17.70 1.13 34.02 0.12 0.16 100.33 Line 30 CM-61a-4b traverse  0.89 0.10 0.01 
46.49 0.71 18.39 1.11 34.16 0.08 0.12 101.18 Line 31 CM-61a-4b traverse  0.90 0.10 0.00 
46.43 0.71 17.69 1.22 33.91 0.11 0.13 100.25 Line 32 CM-61a-4b traverse  0.88 0.11 0.01 
46.84 0.77 17.40 1.53 33.35 0.12 0.15 100.21 Line 33 CM-61a-4b traverse  0.86 0.14 0.01 
47.25 0.77 16.99 1.36 33.37 0.09 0.17 100.00 Line 34 CM-61a-4b traverse  0.87 0.13 0.01 
46.14 0.72 17.09 1.38 33.69 0.09 0.12 99.35 Line 35 CM-61a-4b traverse  0.87 0.13 0.01 
47.44 0.71 18.02 1.46 33.97 0.07 0.12 101.83 Line 36 CM-61a-4b traverse  0.87 0.13 0.00 




47.23 0.75 18.02 1.29 33.90 0.10 0.14 101.49 Line 38 CM-61a-4b traverse  0.88 0.11 0.01 
47.71 0.78 18.40 1.23 34.64 0.06 0.13 103.05 Line 39 CM-61a-4b traverse  0.89 0.11 0.00 
46.76 0.71 17.97 1.25 33.92 0.10 0.15 100.90 Line 40 CM-61a-4b traverse  0.88 0.11 0.01 
46.72 0.77 18.26 1.27 33.97 0.09 0.12 101.24 Line 41 CM-61a-4b traverse  0.88 0.11 0.01 
46.38 0.76 18.28 1.19 33.90 0.10 0.11 100.79 Line 42 CM-61a-4b traverse  0.89 0.10 0.01 
45.97 0.80 17.80 1.13 33.88 0.09 0.11 99.83 Line 43 CM-61a-4b traverse  0.89 0.10 0.01 
45.94 0.74 18.36 1.17 34.02 0.10 0.12 100.50 Line 44 CM-61a-4b traverse  0.89 0.10 0.01 
44.44 0.73 18.00 1.16 32.95 0.11 0.13 97.64 Line 45 CM-61a-4b traverse  0.89 0.10 0.01 
35.74 0.70 13.31 0.89 26.92 0.19 0.12 77.92 Line 46 CM-61a-4b traverse  
   
32.88 0.71 7.52 0.72 19.06 0.30 0.13 61.39 Line 47 CM-61a-4b traverse  
   
52.57 0.71 15.08 1.16 30.60 0.15 0.20 100.51 Line 48 CM-61a-4b traverse  0.87 0.12 0.01 
47.87 0.80 17.97 1.32 34.59 0.12 0.16 102.87 Line 49 CM-61a-4b traverse  0.88 0.12 0.01 
47.30 0.79 17.27 1.30 34.01 0.17 0.15 100.99 Line 50 CM-61a-4b traverse  0.87 0.12 0.01 
48.09 0.80 17.65 1.50 33.85 0.10 0.14 102.15 Line 51 CM-61a-4b traverse  0.86 0.13 0.01 
48.96 0.84 16.41 2.07 32.31 0.24 0.19 101.07 Line 52 CM-61a-4b traverse  0.80 0.18 0.01 
50.32 0.95 16.60 2.18 33.11 0.19 0.17 103.57 Line 53 CM-61a-4b traverse  
   
49.16 0.88 16.33 2.14 32.00 0.17 0.16 100.91 Line 54 CM-61a-4b traverse  0.80 0.19 0.01 
51.30 0.99 15.74 2.73 31.96 0.19 0.19 103.15 Line 55 CM-61a-4b traverse  
   
50.30 1.10 14.44 2.96 29.99 0.33 0.23 99.50 Line 56 CM-61a-4b traverse  0.72 0.27 0.02 
51.31 1.19 14.21 3.42 29.84 0.17 0.22 100.42 Line 1 CM-61a-5b traverse  0.69 0.30 0.01 
51.19 1.05 13.97 3.42 29.98 0.16 0.21 100.02 Line 2 CM-61a-5b traverse  0.69 0.30 0.01 
53.72 4.78 12.23 3.82 23.31 0.23 2.14 100.53 Line 3 CM-61a-5b traverse  0.63 0.36 0.01 
53.53 3.00 12.57 3.77 26.71 0.21 1.17 101.15 Line 4 CM-61a-5b traverse  0.64 0.35 0.01 
52.19 4.08 14.30 3.25 26.25 0.18 1.83 102.40 Line 5 CM-61a-5b traverse  0.70 0.29 0.01 
51.85 2.83 13.76 3.19 28.17 0.14 1.13 101.23 Line 6 CM-61a-5b traverse  0.70 0.29 0.01 
50.55 1.04 13.89 3.02 30.20 0.12 0.21 99.10 Line 7 CM-61a-5b traverse  0.71 0.28 0.01 
51.28 0.98 14.90 2.90 31.11 0.11 0.18 101.56 Line 8 CM-61a-5b traverse  0.73 0.26 0.01 
51.00 1.00 14.95 3.09 30.86 0.12 0.23 101.30 Line 9 CM-61a-5b traverse  0.72 0.27 0.01 
50.84 1.01 15.00 2.83 30.71 0.13 0.21 100.73 Line 10 CM-61a-5b traverse  0.74 0.25 0.01 
49.76 0.97 15.01 2.45 31.41 0.12 0.22 99.95 Line 11 CM-61a-5b traverse  0.77 0.23 0.01 
39.74 1.03 13.88 2.15 24.30 0.31 0.24 82.00 Line 12 CM-61a-5b traverse  
   
40.72 1.51 12.94 1.80 23.18 0.44 0.27 81.34 Line 13 CM-61a-5b traverse  




48.28 0.77 15.95 2.00 31.34 0.14 0.19 98.78 Line 14 CM-61a-5b traverse  0.81 0.18 0.01 
49.87 0.83 15.56 1.85 31.65 0.12 0.19 100.15 Line 15 CM-61a-5b traverse  0.82 0.18 0.01 
47.96 0.89 15.49 1.95 31.63 0.15 0.18 98.28 Line 16 CM-61a-5b traverse  0.81 0.18 0.01 
49.44 0.86 16.09 2.10 32.03 0.16 0.20 100.90 Line 17 CM-61a-5b traverse  0.80 0.19 0.01 
51.72 0.94 13.96 3.56 30.28 0.15 0.15 100.84 Line 18 CM-61a-5b traverse  0.68 0.31 0.01 
53.33 0.95 12.17 4.07 28.65 0.18 0.13 99.52 Line 19 CM-61a-5b traverse  0.62 0.37 0.01 
52.50 0.95 13.32 3.74 29.52 0.21 0.16 100.43 Line 20 CM-61a-5b traverse  0.65 0.33 0.01 
50.71 1.04 14.61 2.88 30.29 0.20 0.18 99.97 Line 21 CM-61a-5b traverse  0.73 0.26 0.01 
51.28 1.03 14.38 2.89 30.57 0.18 0.20 100.56 Line 22 CM-61a-5b traverse  0.73 0.26 0.01 
51.63 1.02 14.03 3.14 30.19 0.18 0.21 100.52 Line 23 CM-61a-5b traverse  0.70 0.29 0.01 
52.34 1.01 13.90 3.44 30.25 0.14 0.17 101.33 Line 24 CM-61a-5b traverse  0.68 0.31 0.01 
50.92 1.02 14.39 3.10 30.53 0.13 0.14 100.33 Line 25 CM-61a-5b traverse  0.71 0.28 0.01 
50.62 1.04 15.05 2.90 30.85 0.09 0.15 100.73 Line 26 CM-61a-5b traverse  0.74 0.26 0.01 
49.64 1.01 15.07 2.53 30.94 0.11 0.14 99.50 Line 27 CM-61a-5b traverse  0.76 0.23 0.01 
50.08 1.02 15.14 2.31 31.43 0.12 0.13 100.28 Line 28 CM-61a-5b traverse  0.78 0.21 0.01 
50.31 1.02 14.85 2.46 31.00 0.16 0.15 100.01 Line 29 CM-61a-5b traverse  0.76 0.23 0.01 
49.59 2.75 13.08 3.30 26.68 0.33 0.78 96.75 Line 30 CM-61a-5b traverse  
   
49.62 2.48 13.72 2.65 27.49 0.21 0.70 97.12 Line 31 CM-61a-5b traverse  
   
45.96 1.06 12.81 3.04 24.13 0.22 0.25 87.64 Line 32 CM-61a-5b traverse  
   
53.31 1.10 11.65 2.48 21.59 0.16 0.28 90.65 Line 33 CM-61a-5b traverse  
   
58.12 1.20 13.82 2.68 29.63 0.23 0.16 105.94 Line 34 CM-61a-5b traverse  
   
50.55 1.01 15.28 2.68 31.77 0.12 0.14 101.63 Line 35 CM-61a-5b traverse  0.75 0.24 0.01 
51.06 1.01 14.90 3.00 30.93 0.12 0.18 101.27 Line 36 CM-61a-5b traverse  0.73 0.27 0.01 
51.34 1.03 14.17 3.03 31.12 0.12 0.14 101.09 Line 37 CM-61a-5b traverse  0.72 0.28 0.01 
51.23 1.01 13.94 3.28 30.25 0.16 0.17 100.11 Line 38 CM-61a-5b traverse  0.69 0.30 0.01 
52.04 0.95 13.47 3.68 29.95 0.15 0.14 100.43 Line 39 CM-61a-5b traverse  0.66 0.33 0.01 
52.64 1.00 13.73 3.49 30.03 0.12 0.14 101.21 Line 40 CM-61a-5b traverse  0.68 0.31 0.01 
52.90 1.00 14.17 3.53 30.73 0.14 0.18 102.67 Line 41 CM-61a-5b traverse  0.68 0.31 0.01 
50.00 1.01 15.23 2.73 31.42 0.12 0.15 100.73 Line 42 CM-61a-5b traverse  0.75 0.24 0.01 
48.27 0.94 17.28 1.70 33.20 0.07 0.13 101.64 Line 43 CM-61a-5b traverse  0.85 0.15 0.00 
47.56 0.91 17.51 1.46 33.78 0.05 0.11 101.41 Line 44 CM-61a-5b traverse  0.87 0.13 0.00 




47.72 0.84 17.39 1.53 33.08 0.07 0.11 100.85 Line 46 CM-61a-5b traverse  0.86 0.14 0.00 
46.64 0.89 16.80 1.74 32.21 0.09 0.11 98.56 Line 47 CM-61a-5b traverse  0.84 0.16 0.01 
44.91 0.85 15.39 1.64 29.87 0.11 0.15 92.99 Line 48 CM-61a-5b traverse  
   
46.02 0.84 16.30 1.44 32.20 0.06 0.09 97.01 Line 49 CM-61a-5b traverse  
   
47.44 0.92 17.75 1.46 33.83 0.05 0.12 101.59 Line 50 CM-61a-5b traverse  0.87 0.13 0.00 
49.09 0.84 17.43 1.80 33.53 0.06 0.10 102.88 Line 51 CM-61a-5b traverse  
   
48.45 0.97 16.35 1.85 32.98 0.07 0.11 100.93 Line 52 CM-61a-5b traverse  0.83 0.17 0.00 
47.86 0.85 16.71 1.76 32.66 0.08 0.11 100.06 Line 53 CM-61a-5b traverse  0.84 0.16 0.00 
48.22 0.90 16.64 1.84 32.25 0.08 0.10 100.10 Line 54 CM-61a-5b traverse  0.83 0.17 0.00 
47.17 0.99 16.65 1.54 32.98 0.07 0.15 99.59 Line 55 CM-61a-5b traverse  0.85 0.14 0.00 
49.31 0.87 17.29 1.79 33.66 0.07 0.12 103.15 Line 56 CM-61a-5b traverse  
   
48.55 0.89 16.80 1.89 32.17 0.07 0.12 100.53 Line 57 CM-61a-5b traverse  0.83 0.17 0.00 
49.18 0.89 16.70 1.95 32.84 0.09 0.12 101.79 Line 58 CM-61a-5b traverse  0.82 0.17 0.00 
49.10 0.95 16.45 2.21 32.45 0.07 0.11 101.39 Line 59 CM-61a-5b traverse  0.80 0.19 0.00 
50.95 1.06 15.28 2.82 31.46 0.09 0.12 101.84 Line 60 CM-61a-5b traverse  0.75 0.25 0.00 
51.97 0.95 14.24 3.44 30.42 0.14 0.12 101.32 Line 61 CM-61a-5b traverse  0.69 0.30 0.01 
51.38 1.01 14.10 3.14 30.14 0.14 0.12 100.08 Line 62 CM-61a-5b traverse  0.71 0.28 0.01 
50.78 1.06 14.56 3.19 30.67 0.16 0.16 100.65 Line 63 CM-61a-5b traverse  0.71 0.28 0.01 
51.17 1.06 14.49 3.14 30.84 0.17 0.15 101.05 Line 64 CM-61a-5b traverse  0.71 0.28 0.01 
49.83 3.88 13.59 2.84 28.74 0.21 1.86 101.07 Line 65 CM-61a-5b traverse  0.72 0.27 0.01 
31.93 25.72 5.49 1.77 14.10 0.24 15.04 94.36 Line 66 CM-61a-5b traverse  
   
25.74 18.94 1.66 1.48 2.27 0.43 10.30 61.59 Line 67 CM-61a-5b traverse  
   
57.30 1.02 3.93 2.09 7.68 0.60 0.33 73.40 Line 68 CM-61a-5b traverse  
   
60.92 1.02 5.93 2.22 10.99 0.54 0.32 82.25 Line 69 CM-61a-5b traverse  
   
57.76 1.10 8.79 2.64 17.58 0.41 0.32 88.99 Line 70 CM-61a-5b traverse  
   
56.68 1.05 10.04 2.97 20.81 0.34 0.26 92.20 Line 71 CM-61a-5b traverse  
   
54.45 1.04 11.36 3.02 23.92 0.32 0.27 94.57 Line 72 CM-61a-5b traverse  
   
50.07 1.22 13.70 3.25 28.05 0.25 0.30 96.89 Line 73 CM-61a-5b traverse  
   
48.04 1.08 14.30 3.19 28.18 0.23 0.22 95.37 Line 74 CM-61a-5b traverse  
   
50.00 1.07 14.15 2.90 27.45 0.22 0.22 96.06 Line 75 CM-61a-5b traverse  
   
50.88 1.09 14.70 2.86 30.01 0.23 0.30 100.11 Line 76 CM-61a-5b traverse  0.73 0.26 0.01 




50.30 1.00 14.41 3.10 30.45 0.14 0.18 99.66 Line 78 CM-61a-5b traverse  0.71 0.28 0.01 
48.60 0.97 15.28 2.56 31.23 0.14 0.24 99.04 Line 79 CM-61a-5b traverse  0.76 0.23 0.01 
49.46 0.88 16.00 2.21 31.90 0.11 0.21 100.80 Line 80 CM-61a-5b traverse  0.80 0.20 0.01 
49.68 0.89 16.03 2.30 31.83 0.08 0.19 101.01 Line 81 CM-61a-5b traverse  0.79 0.21 0.00 
49.78 0.93 15.72 2.52 31.60 0.10 0.17 100.94 Line 82 CM-61a-5b traverse  0.77 0.22 0.01 
50.61 0.84 15.15 2.75 31.43 0.12 0.19 101.14 Line 83 CM-61a-5b traverse  0.75 0.25 0.01 
50.86 0.98 15.27 2.83 30.99 0.10 0.17 101.23 Line 84 CM-61a-5b traverse  0.74 0.25 0.01 
50.69 0.99 15.14 2.79 30.10 0.11 0.23 100.12 Line 85 CM-61a-5b traverse  0.75 0.25 0.01 
50.57 1.18 14.55 3.24 30.30 0.20 0.23 100.32 Line 86 CM-61a-5b traverse  0.70 0.28 0.01 
59.46 1.57 9.15 4.10 23.90 1.22 0.21 99.77 Line 87 CM-61a-5b traverse  0.51 0.41 0.08 
63.31 5.93 6.33 3.13 18.55 2.32 0.12 100.80 Line 88 CM-61a-5b traverse  0.43 0.38 0.19 
53.55 2.30 11.41 4.90 26.24 0.28 0.90 99.68 Line 26 CM-63a-4 traverse  
   
50.06 1.06 13.52 3.38 30.16 0.18 0.18 98.58 Line 1 CM-63a-5  0.79 0.20 0.01 
51.05 1.03 13.60 3.63 29.86 0.14 0.18 99.54 Line 2 CM-63a-5  0.78 0.21 0.01 
50.78 1.11 13.43 3.44 30.11 0.13 0.20 99.25 Line 3 CM-63a-5  0.79 0.20 0.01 
50.63 1.08 13.70 3.60 30.07 0.11 0.17 99.42 Line 4 CM-63a-5  0.79 0.21 0.01 
51.15 1.10 13.41 3.71 29.59 0.14 0.18 99.39 Line 5 CM-63a-5  0.78 0.22 0.01 
50.91 1.08 13.63 3.63 30.11 0.14 0.20 99.75 Line 6 CM-63a-5  0.78 0.21 0.01 
50.59 1.06 13.70 3.57 30.05 0.12 0.18 99.30 Line 7 CM-63a-5  0.79 0.21 0.01 
50.66 1.04 13.46 3.55 30.12 0.12 0.20 99.19 Line 8 CM-63a-5  0.79 0.21 0.01 
50.41 1.02 13.63 3.56 30.25 0.15 0.17 99.26 Line 9 CM-63a-5  0.79 0.21 0.01 
50.85 1.01 13.68 3.46 30.48 0.12 0.20 99.88 Line 10 CM-63a-5  0.79 0.20 0.01 
50.87 1.04 13.82 3.26 30.38 0.11 0.19 99.75 Line 11 CM-63a-5  0.80 0.19 0.01 
50.66 1.04 13.68 3.63 30.14 0.10 0.18 99.55 Line 12 CM-63a-5  0.79 0.21 0.01 
50.87 1.04 13.99 3.59 30.48 0.14 0.18 100.36 Line 13 CM-63a-5  0.79 0.20 0.01 
50.62 1.06 13.81 3.24 30.31 0.15 0.16 99.43 Line 14 CM-63a-5  0.80 0.19 0.01 
51.00 1.15 13.65 3.53 30.10 0.24 0.15 99.90 Line 15 CM-63a-5  0.78 0.20 0.01 
50.44 1.07 12.92 3.66 30.09 0.13 0.17 98.50 Line 16 CM-63a-5  0.77 0.22 0.01 
49.84 1.17 13.51 3.69 29.85 0.16 0.15 98.43 Line 17 CM-63a-5  0.78 0.21 0.01 
51.05 1.19 13.46 3.77 30.29 0.15 0.15 100.12 Line 18 CM-63a-5  0.77 0.22 0.01 
51.20 1.13 13.53 3.85 30.12 0.15 0.17 100.19 Line 19 CM-63a-5  0.77 0.22 0.01 




52.00 1.17 13.76 3.88 30.46 0.16 0.16 101.66 Line 21 CM-63a-5  0.77 0.22 0.01 
51.01 1.13 13.48 2.80 29.78 0.13 0.16 98.54 Line 22 CM-63a-5  0.82 0.17 0.01 
51.03 1.10 13.77 2.77 29.98 0.13 0.16 99.02 Line 23 CM-63a-5  0.83 0.17 0.01 
50.20 1.09 13.65 3.83 30.00 0.12 0.17 99.10 Line 24 CM-63a-5  0.78 0.22 0.01 
50.72 1.16 13.67 3.83 29.62 0.14 0.13 99.38 Line 25 CM-63a-5  0.77 0.22 0.01 
51.11 1.11 13.00 3.87 29.17 0.21 0.15 98.68 Line 26 CM-63a-5  0.76 0.23 0.01 
52.70 1.21 12.22 4.51 28.65 0.25 0.16 99.83 Line 27 CM-63a-5  0.72 0.27 0.01 
53.50 1.32 11.38 4.85 28.04 0.26 0.13 99.61 Line 28 CM-63a-5  0.69 0.29 0.02 
55.00 1.38 9.98 5.63 27.05 0.35 0.10 99.58 Line 29 CM-63a-5  0.63 0.35 0.02 
56.78 1.09 8.62 6.45 25.70 0.43 0.07 99.28 Line 30 CM-63a-5  0.56 0.42 0.03 
50.15 1.71 13.87 3.32 29.36 0.12 0.13 98.78 Line 1 CM-68-1 traverse  0.80 0.19 0.01 
48.68 1.16 14.09 3.38 29.88 0.20 0.13 97.60 Line 2 CM-68-1 traverse  0.80 0.19 0.01 
49.52 1.12 14.44 3.14 30.88 0.14 0.15 99.42 Line 3 CM-68-1 traverse  0.81 0.18 0.01 
48.38 1.02 15.19 2.89 31.42 0.09 0.16 99.19 Line 4 CM-68-1 traverse  0.84 0.16 0.00 
47.16 0.88 16.48 2.13 33.01 0.05 0.11 99.88 Line 5 CM-68-1 traverse  0.88 0.11 0.00 
46.02 0.84 17.24 1.66 33.66 0.05 0.09 99.55 Line 6 CM-68-1 traverse  0.91 0.09 0.00 
46.10 0.84 16.93 1.90 32.97 0.09 0.11 99.00 Line 7 CM-68-1 traverse  0.89 0.10 0.00 
47.10 0.92 16.86 1.93 32.97 0.08 0.14 100.00 Line 8 CM-68-1 traverse  0.89 0.10 0.00 
46.02 0.75 17.04 1.54 33.35 0.07 0.11 98.87 Line 9 CM-68-1 traverse  0.91 0.08 0.00 
45.25 0.75 17.32 1.49 33.80 0.04 0.11 98.80 Line 10 CM-68-1 traverse  0.92 0.08 0.00 
45.71 0.64 17.85 1.50 33.48 0.05 0.12 99.41 Line 11 CM-68-1 traverse  0.92 0.08 0.00 
46.31 0.82 17.48 1.76 33.38 0.10 0.12 100.05 Line 12 CM-68-1 traverse  0.90 0.09 0.00 
46.79 0.80 16.25 1.97 32.74 0.06 0.14 98.75 Line 13 CM-68-1 traverse  0.89 0.11 0.00 
47.54 0.76 16.16 2.08 32.72 0.06 0.15 99.49 Line 14 CM-68-1 traverse  0.88 0.11 0.00 
47.19 0.74 16.50 2.13 32.30 0.05 0.14 99.07 Line 15 CM-68-1 traverse  0.88 0.11 0.00 
46.64 0.81 16.16 2.05 30.77 0.07 0.15 96.82 Line 16 CM-68-1 traverse  0.88 0.11 0.00 
46.79 0.87 15.73 2.23 32.31 0.09 0.21 98.25 Line 17 CM-68-1 traverse  0.87 0.12 0.01 
47.52 0.80 16.01 2.17 32.13 0.11 0.16 98.89 Line 18 CM-68-1 traverse  0.88 0.12 0.01 
48.50 0.77 16.44 2.36 32.90 0.11 0.17 101.29 Line 19 CM-68-1 traverse  0.87 0.12 0.01 
48.00 0.91 15.10 2.44 31.96 0.10 0.20 98.72 Line 20 CM-68-1 traverse  0.86 0.14 0.01 
48.10 0.77 15.82 2.51 31.79 0.09 0.17 99.29 Line 21 CM-68-1 traverse  0.86 0.14 0.00 




48.08 0.78 15.27 2.46 31.51 0.08 0.20 98.43 Line 23 CM-68-1 traverse  0.86 0.14 0.00 
48.37 0.80 15.68 2.32 31.32 0.07 0.17 98.79 Line 24 CM-68-1 traverse  0.87 0.13 0.00 
47.88 0.71 15.72 2.05 32.36 0.07 0.15 99.03 Line 25 CM-68-1 traverse  0.88 0.11 0.00 
48.11 0.83 15.74 2.06 31.72 0.05 0.18 98.77 Line 26 CM-68-1 traverse  0.88 0.12 0.00 
48.13 0.98 15.65 2.29 31.33 0.08 0.26 98.78 Line 27 CM-68-1 traverse  0.87 0.13 0.00 
47.10 0.78 16.26 1.97 32.49 0.05 0.19 98.86 Line 28 CM-68-1 traverse  0.89 0.11 0.00 
45.92 0.72 17.10 1.62 32.95 0.08 0.13 98.51 Line 29 CM-68-1 traverse  0.91 0.09 0.00 
45.92 0.74 17.32 1.39 33.71 0.03 0.14 99.26 Line 30 CM-68-1 traverse  0.92 0.07 0.00 
45.50 0.73 17.57 1.37 33.17 0.04 0.11 98.50 Line 31 CM-68-1 traverse  0.93 0.07 0.00 
45.67 0.71 17.69 1.30 33.87 0.05 0.12 99.50 Line 32 CM-68-1 traverse  0.93 0.07 0.00 
45.94 0.71 17.70 1.34 33.79 0.05 0.14 99.75 Line 33 CM-68-1 traverse  0.93 0.07 0.00 
45.60 0.76 17.61 1.39 33.71 0.07 0.13 99.30 Line 34 CM-68-1 traverse  0.92 0.07 0.00 
45.70 0.76 17.47 1.29 33.68 0.04 0.13 99.07 Line 35 CM-68-1 traverse  0.93 0.07 0.00 
46.02 0.70 17.70 1.32 33.91 0.03 0.13 99.81 Line 36 CM-68-1 traverse  0.93 0.07 0.00 
45.66 0.69 17.75 1.37 32.51 0.05 0.14 98.18 Line 37 CM-68-1 traverse  0.93 0.07 0.00 
44.94 0.71 17.16 1.32 33.59 0.03 0.14 97.89 Line 38 CM-68-1 traverse  0.93 0.07 0.00 
46.00 0.72 17.52 1.39 33.37 0.05 0.14 99.21 Line 39 CM-68-1 traverse  0.92 0.07 0.00 
45.85 0.70 17.80 1.43 33.85 0.08 0.12 99.84 Line 40 CM-68-1 traverse  0.92 0.07 0.00 
45.88 0.68 17.97 1.27 33.92 0.04 0.12 99.93 Line 41 CM-68-1 traverse  0.93 0.07 0.00 
45.64 0.72 17.73 1.19 33.92 0.04 0.10 99.38 Line 42 CM-68-1 traverse  0.94 0.06 0.00 
45.63 0.71 17.64 1.20 33.80 0.03 0.12 99.17 Line 43 CM-68-1 traverse  0.93 0.06 0.00 
44.67 0.67 16.97 1.26 32.34 0.06 0.12 96.12 Line 44 CM-68-1 traverse  0.93 0.07 0.00 
45.78 0.70 17.89 1.28 33.50 0.03 0.16 99.41 Line 45 CM-68-1 traverse  0.93 0.07 0.00 
46.49 0.71 17.10 1.44 33.57 0.03 0.16 99.49 Line 46 CM-68-1 traverse  0.92 0.08 0.00 
46.79 0.70 17.14 1.66 33.15 0.05 0.14 99.64 Line 47 CM-68-1 traverse  0.91 0.09 0.00 
46.51 0.71 17.14 1.61 33.45 0.04 0.17 99.67 Line 48 CM-68-1 traverse  0.91 0.09 0.00 
46.90 0.79 16.66 1.57 33.52 0.04 0.16 99.67 Line 49 CM-68-1 traverse  0.91 0.09 0.00 
46.63 0.73 17.21 1.62 33.18 0.05 0.15 99.58 Line 50 CM-68-1 traverse  0.91 0.09 0.00 
46.66 0.78 17.11 1.62 33.16 0.04 0.15 99.55 Line 51 CM-68-1 traverse  0.91 0.09 0.00 
45.07 0.77 17.28 1.45 33.67 0.05 0.15 98.53 Line 52 CM-68-1 traverse  0.92 0.08 0.00 
46.55 0.75 16.67 1.58 32.89 0.07 0.15 98.69 Line 53 CM-68-1 traverse  0.91 0.09 0.00 




48.36 0.91 15.38 2.38 31.53 0.11 0.15 98.89 Line 55 CM-68-1 traverse  0.86 0.13 0.01 
49.64 0.99 14.93 3.09 31.08 0.10 0.15 99.98 Line 56 CM-68-1 traverse  0.82 0.17 0.01 
49.82 1.12 13.99 3.49 29.88 0.13 0.14 98.61 Line 1 CM-68-2 traverse  0.79 0.20 0.01 
50.26 1.02 14.36 3.47 30.34 0.13 0.18 99.80 Line 2 CM-68-2 traverse  0.80 0.19 0.01 
49.34 0.94 14.73 3.19 30.93 0.10 0.17 99.44 Line 3 CM-68-2 traverse  0.82 0.18 0.01 
47.00 0.93 15.80 2.37 31.91 0.13 0.15 98.33 Line 4 CM-68-2 traverse  0.86 0.13 0.01 
45.96 0.85 16.85 1.79 32.71 0.10 0.11 98.40 Line 5 CM-68-2 traverse  0.90 0.10 0.01 
46.99 0.78 16.89 1.96 32.91 0.06 0.15 99.75 Line 6 CM-68-2 traverse  0.89 0.10 0.00 
47.41 0.84 16.65 2.17 32.61 0.05 0.13 99.91 Line 7 CM-68-2 traverse  0.88 0.12 0.00 
48.74 0.84 16.16 2.43 31.91 0.15 0.18 100.50 Line 8 CM-68-2 traverse  0.86 0.13 0.01 
47.63 0.77 16.21 2.24 31.68 0.10 0.14 98.83 Line 9 CM-68-2 traverse  0.87 0.12 0.01 
47.70 0.81 15.98 2.32 31.52 0.09 0.13 98.55 Line 10 CM-68-2 traverse  0.87 0.13 0.00 
47.78 0.82 16.11 2.27 32.42 0.05 0.12 99.61 Line 11 CM-68-2 traverse  0.87 0.12 0.00 
47.35 0.81 16.07 2.32 32.42 0.05 0.13 99.18 Line 12 CM-68-2 traverse  0.87 0.13 0.00 
47.53 0.81 16.41 2.26 32.52 0.07 0.13 99.81 Line 13 CM-68-2 traverse  0.88 0.12 0.00 
47.80 0.89 16.51 2.19 32.44 0.07 0.15 100.09 Line 14 CM-68-2 traverse  0.88 0.12 0.00 
47.64 1.08 15.65 2.21 32.21 0.13 0.29 99.37 Line 15 CM-68-2 traverse  0.87 0.12 0.01 
47.06 0.97 16.12 2.06 32.81 0.09 0.21 99.39 Line 16 CM-68-2 traverse  0.88 0.11 0.00 
47.70 0.91 16.99 2.11 33.55 0.08 0.11 101.47 Line 17 CM-68-2 traverse  0.89 0.11 0.00 
46.26 0.90 16.55 2.06 32.62 0.07 0.12 98.66 Line 18 CM-68-2 traverse  0.89 0.11 0.00 
46.66 0.89 16.60 1.98 33.18 0.07 0.12 99.59 Line 19 CM-68-2 traverse  0.89 0.11 0.00 
46.78 0.83 16.47 1.95 33.17 0.07 0.09 99.38 Line 20 CM-68-2 traverse  0.89 0.11 0.00 
46.58 0.89 17.18 1.85 33.08 0.07 0.09 99.75 Line 21 CM-68-2 traverse  0.90 0.10 0.00 
46.25 0.92 17.33 1.94 33.08 0.07 0.08 99.76 Line 22 CM-68-2 traverse  0.90 0.10 0.00 
45.78 1.28 16.16 2.05 30.62 0.13 0.40 96.66 Line 23 CM-68-2 traverse  0.88 0.11 0.01 
46.34 0.88 16.64 1.92 31.80 0.21 0.13 97.99 Line 24 CM-68-2 traverse  0.89 0.10 0.01 
46.57 0.88 17.30 1.82 33.49 0.08 0.08 100.23 Line 25 CM-68-2 traverse  0.90 0.09 0.00 
46.90 0.94 16.72 2.02 32.68 0.08 0.09 99.45 Line 26 CM-68-2 traverse  0.89 0.11 0.00 
49.87 0.98 14.49 3.26 30.88 0.14 0.14 99.79 Line 27 CM-68-2 traverse  0.81 0.18 0.01 
49.92 1.21 13.53 3.59 29.90 0.17 0.15 98.58 Line 28 CM-68-2 traverse  0.78 0.21 0.01 
49.04 1.26 14.95 3.09 31.35 0.14 0.14 100.06 Line 1 CM-68-3 traverse  0.82 0.17 0.01 




45.95 0.94 17.53 1.63 33.44 0.05 0.09 99.68 Line 3 CM-68-3 traverse  0.91 0.08 0.00 
47.00 0.95 16.48 2.12 32.81 0.06 0.11 99.55 Line 4 CM-68-3 traverse  0.88 0.11 0.00 
47.78 0.92 15.61 2.70 31.82 0.10 0.14 99.10 Line 5 CM-68-3 traverse  0.85 0.15 0.01 
48.48 1.02 14.89 2.85 31.00 0.10 0.19 98.63 Line 6 CM-68-3 traverse  0.83 0.16 0.01 
49.28 1.11 14.98 3.03 30.95 0.14 0.15 99.71 Line 7 CM-68-3 traverse  0.83 0.17 0.01 
51.03 1.18 14.80 3.24 31.37 0.13 0.10 101.91 Line 8 CM-68-3 traverse  0.81 0.18 0.01 
50.31 1.28 13.91 3.66 29.37 0.18 0.09 98.89 Line 9 CM-68-3 traverse  0.78 0.21 0.01 
51.70 2.13 12.61 4.16 28.47 0.31 0.21 99.91 Line 10 CM-68-3 traverse  0.74 0.24 0.02 
49.45 0.95 15.23 2.94 31.83 0.11 0.17 100.75 Line 1 CM-68-4 traverse  0.83 0.16 0.01 
48.05 0.90 16.04 2.42 32.16 0.06 0.15 99.81 Line 2 CM-68-4 traverse  0.87 0.13 0.00 
45.38 0.84 17.54 1.56 33.77 0.05 0.12 99.32 Line 3 CM-68-4 traverse  0.92 0.08 0.00 
45.36 0.76 17.99 1.51 33.83 0.01 0.13 99.62 Line 4 CM-68-4 traverse  0.92 0.08 0.00 
45.42 0.71 17.44 1.60 33.53 0.02 0.12 98.86 Line 5 CM-68-4 traverse  0.92 0.08 0.00 
46.33 0.83 17.66 1.62 33.68 0.02 0.13 100.29 Line 6 CM-68-4 traverse  0.92 0.08 0.00 
46.09 0.80 17.65 1.59 33.50 0.02 0.14 99.84 Line 7 CM-68-4 traverse  0.92 0.08 0.00 
46.52 0.82 17.03 1.68 33.36 0.06 0.15 99.65 Line 8 CM-68-4 traverse  0.91 0.09 0.00 
46.41 0.72 17.33 1.76 33.26 0.04 0.13 99.73 Line 9 CM-68-4 traverse  0.91 0.09 0.00 
44.79 0.77 16.68 1.66 32.39 0.05 0.11 96.47 Line 10 CM-68-4 traverse  0.91 0.09 0.00 
45.00 0.84 14.80 1.53 27.12 0.24 0.18 89.88 Line 11 CM-68-4 traverse  0.89 0.09 0.01 
46.16 0.73 16.34 1.39 31.42 0.18 0.12 96.41 Line 12 CM-68-4 traverse  0.91 0.08 0.01 
45.76 0.81 17.44 1.46 33.80 0.06 0.12 99.52 Line 13 CM-68-4 traverse  0.92 0.08 0.00 
46.37 2.97 16.43 1.54 30.95 0.09 1.37 99.94 Line 14 CM-68-4 traverse  0.91 0.09 0.01 
46.12 5.47 14.89 1.60 27.29 0.14 2.92 99.28 Line 15 CM-68-4 traverse  0.90 0.10 0.01 
45.56 0.91 17.30 1.52 33.07 0.09 0.19 98.70 Line 16 CM-68-4 traverse  0.91 0.08 0.00 
46.09 0.78 17.28 1.67 33.24 0.09 0.12 99.29 Line 17 CM-68-4 traverse  0.91 0.09 0.00 
45.51 0.79 17.49 1.59 33.84 0.08 0.10 99.53 Line 18 CM-68-4 traverse  0.91 0.08 0.00 
45.87 0.73 17.77 1.51 33.04 0.06 0.13 99.16 Line 19 CM-68-4 traverse  0.92 0.08 0.00 
46.83 0.78 16.35 1.95 32.92 0.08 0.13 99.08 Line 20 CM-68-4 traverse  0.89 0.11 0.00 
45.85 0.76 17.84 1.54 33.79 0.06 0.12 100.03 Line 21 CM-68-4 traverse  0.92 0.08 0.00 
45.95 3.21 15.30 1.55 28.44 0.13 1.55 96.34 Line 22 CM-68-4 traverse  0.90 0.09 0.01 
47.55 3.23 15.30 2.06 29.75 0.15 1.46 99.71 Line 23 CM-68-4 traverse  0.87 0.12 0.01 




45.78 0.74 17.60 1.47 33.84 0.04 0.11 99.58 Line 25 CM-68-4 traverse  0.92 0.08 0.00 
45.75 0.79 17.64 1.44 33.65 0.03 0.12 99.42 Line 26 CM-68-4 traverse  0.92 0.08 0.00 
45.88 1.07 16.88 1.54 33.42 0.03 0.33 99.18 Line 27 CM-68-4 traverse  0.91 0.08 0.00 
46.17 0.83 17.35 1.55 33.68 0.05 0.14 99.76 Line 28 CM-68-4 traverse  0.92 0.08 0.00 
45.48 0.80 16.49 1.49 33.36 0.06 0.14 97.84 Line 29 CM-68-4 traverse  0.91 0.08 0.00 
46.17 0.82 16.67 1.88 32.44 0.07 0.16 98.35 Line 30 CM-68-4 traverse  0.89 0.10 0.00 
47.01 0.87 16.82 1.89 32.85 0.06 0.24 99.81 Line 31 CM-68-4 traverse  0.90 0.10 0.00 
46.04 0.78 17.40 1.56 33.66 0.04 0.13 99.68 Line 32 CM-68-4 traverse  0.92 0.08 0.00 
45.77 0.83 17.82 1.36 34.05 0.03 0.11 100.05 Line 33 CM-68-4 traverse  0.93 0.07 0.00 
46.37 0.86 17.54 1.57 33.57 0.03 0.10 100.05 Line 34 CM-68-4 traverse  0.92 0.08 0.00 
47.53 0.86 16.19 2.27 32.40 0.07 0.14 99.46 Line 35 CM-68-4 traverse  0.87 0.12 0.00 
48.41 0.99 14.42 2.95 31.21 0.10 0.13 98.28 Line 36 CM-68-4 traverse  0.83 0.17 0.01 
49.77 1.04 14.51 2.94 30.95 0.11 0.13 99.52 Line 37 CM-68-4 traverse  0.83 0.17 0.01 
50.56 1.18 13.80 3.44 30.35 0.15 0.10 99.65 Line 38 CM-68-4 traverse  0.79 0.20 0.01 
51.85 4.83 12.50 3.69 22.26 0.25 3.96 99.69 Line 39 CM-68-4 traverse  0.76 0.22 0.02 
50.46 1.48 13.52 3.75 29.88 0.15 0.10 99.42 Line 1 CM-68-5 traverse  0.78 0.22 0.01 
49.91 1.40 14.04 3.39 30.13 0.15 0.13 99.21 Line 2 CM-68-5 traverse  0.80 0.19 0.01 
48.68 1.17 15.28 2.77 31.73 0.09 0.11 99.90 Line 3 CM-68-5 traverse  0.84 0.15 0.01 
47.37 1.05 16.50 2.11 32.32 0.07 0.07 99.54 Line 4 CM-68-5 traverse  0.88 0.11 0.00 
46.54 1.09 16.67 1.88 32.74 0.05 0.06 99.08 Line 5 CM-68-5 traverse  0.90 0.10 0.00 
46.07 1.04 16.75 1.66 33.32 0.05 0.06 98.98 Line 6 CM-68-5 traverse  0.91 0.09 0.00 
49.30 1.21 14.88 2.93 31.54 0.10 0.09 100.07 Line 7 CM-68-5 traverse  0.83 0.16 0.01 
50.62 1.28 13.81 3.53 30.30 0.17 0.10 99.86 Line 8 CM-68-5 traverse  0.79 0.20 0.01 
51.27 1.38 13.30 3.53 29.85 0.20 0.09 99.72 Line 9 CM-68-5 traverse  0.78 0.21 0.01 
51.98 1.55 11.85 4.52 28.24 0.29 0.10 98.59 Line 10 CM-68-5 traverse  0.71 0.27 0.02 
50.80 0.96 13.58 3.74 29.59 0.18 0.14 99.06 Line 1 CM-62-1 traverse  0.78 0.21 0.01 
50.99 0.91 13.28 3.77 29.52 0.16 0.13 98.88 Line 2 CM-62-1 traverse  0.77 0.22 0.01 
52.19 0.93 12.39 4.14 28.77 0.21 0.13 98.82 Line 3 CM-62-1 traverse  0.74 0.25 0.01 
52.35 0.98 12.36 3.84 28.72 0.20 0.13 98.61 Line 4 CM-62-1 traverse  0.75 0.23 0.01 
52.10 0.90 12.84 3.84 29.03 0.20 0.12 99.11 Line 5 CM-62-1 traverse  0.76 0.23 0.01 
52.40 0.92 12.14 4.40 28.97 0.20 0.15 99.29 Line 6 CM-62-1 traverse  0.73 0.26 0.01 




50.66 0.92 13.93 3.63 30.31 0.16 0.12 99.82 Line 8 CM-62-1 traverse  0.79 0.20 0.01 
49.23 0.96 13.43 3.37 29.41 0.14 0.14 96.73 Line 9 CM-62-1 traverse  0.79 0.20 0.01 
46.31 0.81 13.69 2.53 29.23 0.14 0.10 92.91 Line 10 CM-62-1 traverse  0.84 0.15 0.01 
48.16 0.87 15.15 2.22 31.22 0.14 0.08 97.95 Line 11 CM-62-1 traverse  0.87 0.13 0.01 
49.05 0.80 14.91 2.27 31.34 0.11 0.11 98.71 Line 12 CM-62-1 traverse  0.86 0.13 0.01 
49.00 0.86 15.10 2.79 31.23 0.13 0.12 99.26 Line 13 CM-62-1 traverse  0.84 0.15 0.01 
48.12 0.82 15.76 2.48 32.34 0.10 0.11 99.77 Line 14 CM-62-1 traverse  0.86 0.14 0.01 
49.41 0.77 14.80 2.62 30.11 0.15 0.11 97.99 Line 15 CM-62-1 traverse  0.84 0.15 0.01 
51.07 0.72 13.85 2.68 28.77 0.21 0.12 97.47 Line 16 CM-62-1 traverse  0.83 0.16 0.01 
47.62 0.87 15.78 2.23 31.60 0.13 0.15 98.44 Line 17 CM-62-1 traverse  0.87 0.12 0.01 
47.57 0.82 15.81 2.34 32.58 0.08 0.13 99.39 Line 18 CM-62-1 traverse  0.87 0.13 0.00 
47.71 0.83 15.90 2.38 32.23 0.09 0.13 99.38 Line 19 CM-62-1 traverse  0.87 0.13 0.01 
48.31 1.11 15.51 2.62 31.49 0.14 0.39 99.61 Line 20 CM-62-1 traverse  0.85 0.14 0.01 
47.83 2.12 15.20 2.48 31.40 0.16 0.34 99.72 Line 21 CM-62-1 traverse  0.85 0.14 0.01 
46.98 0.86 16.51 2.07 32.71 0.08 0.13 99.40 Line 22 CM-62-1 traverse  0.88 0.11 0.00 
47.72 1.05 16.09 2.26 31.78 0.12 0.27 99.32 Line 23 CM-62-1 traverse  0.87 0.12 0.01 
47.67 0.88 16.44 2.18 32.54 0.07 0.12 99.94 Line 24 CM-62-1 traverse  0.88 0.12 0.00 
46.89 0.84 16.60 2.13 31.73 0.07 0.11 98.41 Line 25 CM-62-1 traverse  0.88 0.11 0.00 
47.23 0.88 16.45 2.12 32.98 0.06 0.13 99.87 Line 26 CM-62-1 traverse  0.88 0.11 0.00 
46.77 0.84 16.57 2.16 32.79 0.09 0.13 99.43 Line 27 CM-62-1 traverse  0.88 0.11 0.00 
47.55 0.86 16.11 2.15 32.76 0.07 0.12 99.71 Line 28 CM-62-1 traverse  0.88 0.12 0.00 
47.60 0.86 16.32 2.45 32.45 0.07 0.13 99.89 Line 29 CM-62-1 traverse  0.87 0.13 0.00 
48.27 0.88 15.92 2.69 31.94 0.07 0.12 99.95 Line 30 CM-62-1 traverse  0.85 0.14 0.00 
46.89 0.84 16.15 2.31 32.26 0.08 0.13 98.67 Line 31 CM-62-1 traverse  0.87 0.12 0.00 
48.26 0.95 16.07 2.37 33.10 0.08 0.13 101.00 Line 32 CM-62-1 traverse  0.87 0.13 0.00 
47.74 0.90 15.98 2.36 32.23 0.10 0.14 99.51 Line 33 CM-62-1 traverse  0.87 0.13 0.01 
47.55 0.89 16.29 1.96 32.44 0.11 0.13 99.44 Line 34 CM-62-1 traverse  0.89 0.11 0.01 
47.22 0.83 16.90 2.09 32.64 0.08 0.12 99.90 Line 35 CM-62-1 traverse  0.89 0.11 0.00 
46.92 0.80 16.55 2.02 32.85 0.08 0.11 99.38 Line 36 CM-62-1 traverse  0.89 0.11 0.00 
46.59 0.80 17.17 1.82 33.11 0.06 0.09 99.65 Line 37 CM-62-1 traverse  0.90 0.10 0.00 
46.12 0.85 16.40 1.92 32.11 0.09 0.11 97.66 Line 38 CM-62-1 traverse  0.89 0.10 0.01 




47.55 0.89 16.14 2.26 32.11 0.10 0.12 99.19 Line 40 CM-62-1 traverse  0.87 0.12 0.01 
47.95 0.82 15.42 2.64 32.07 0.11 0.13 99.27 Line 41 CM-62-1 traverse  0.85 0.15 0.01 
48.88 1.35 14.56 2.68 30.84 0.19 0.35 98.90 Line 42 CM-62-1 traverse  0.84 0.15 0.01 
51.96 2.06 12.47 3.26 27.17 0.66 0.57 98.51 Line 43 CM-62-1 traverse  0.76 0.20 0.04 
50.12 1.53 13.69 2.90 29.11 0.32 0.42 98.30 Line 44 CM-62-1 traverse  0.81 0.17 0.02 
48.63 0.90 16.29 2.27 32.73 0.12 0.13 101.14 Line 45 CM-62-1 traverse  0.87 0.12 0.01 
46.46 0.88 15.23 2.14 30.32 0.13 0.11 95.28 Line 46 CM-62-1 traverse  0.87 0.12 0.01 
47.79 0.91 13.96 2.79 29.62 0.15 0.12 95.42 Line 47 CM-62-1 traverse  0.83 0.17 0.01 
50.66 0.93 14.00 3.61 30.31 0.13 0.14 99.81 Line 48 CM-62-1 traverse  0.79 0.20 0.01 
50.93 0.93 13.87 3.70 30.28 0.15 0.16 100.13 Line 49 CM-62-1 traverse  0.78 0.21 0.01 
50.48 0.95 13.59 3.41 30.07 0.13 0.13 98.85 Line 50 CM-62-1 traverse  0.79 0.20 0.01 
50.42 0.93 14.03 3.38 30.49 0.15 0.15 99.62 Line 51 CM-62-1 traverse  0.80 0.19 0.01 
50.82 1.35 13.36 3.76 29.01 0.25 0.35 99.04 Line 52 CM-62-1 traverse  0.77 0.22 0.01 
50.68 0.94 13.47 3.63 30.20 0.19 0.14 99.26 Line 53 CM-62-1 traverse  0.78 0.21 0.01 
49.78 1.24 14.33 2.93 30.68 0.23 0.23 99.50 Line 54 CM-62-1 traverse  0.82 0.17 0.01 
49.62 1.74 14.07 3.06 29.23 0.25 0.45 98.66 Line 55 CM-62-1 traverse  0.81 0.18 0.01 
51.20 2.58 12.02 2.66 25.20 0.34 0.68 95.12 Line 56 CM-62-1 traverse  0.80 0.18 0.02 
52.55 3.11 12.71 3.20 27.68 0.46 0.83 100.88 Line 57 CM-62-1 traverse  0.78 0.20 0.03 
51.27 1.54 13.08 3.14 27.03 0.31 0.33 96.89 Line 58 CM-62-1 traverse  0.79 0.19 0.02 
57.50 0.61 8.23 2.15 16.69 0.75 0.14 86.21 Line 59 CM-62-1 traverse  0.74 0.19 0.07 
54.44 0.76 5.82 1.51 11.61 1.18 0.30 76.04 Line 60 CM-62-1 traverse  0.68 0.18 0.14 
52.47 0.92 11.73 2.83 26.26 0.54 0.25 95.21 Line 61 CM-62-1 traverse  0.78 0.19 0.04 
50.60 1.01 13.87 3.40 30.14 0.16 0.14 99.40 Line 62 CM-62-1 traverse  0.80 0.20 0.01 
50.33 1.00 13.76 3.68 29.90 0.16 0.15 99.05 Line 63 CM-62-1 traverse  0.78 0.21 0.01 
50.86 0.92 13.64 3.24 29.59 0.20 0.13 98.65 Line 64 CM-62-1 traverse  0.80 0.19 0.01 
52.87 2.08 12.05 3.94 27.11 0.38 0.69 99.30 Line 65 CM-62-1 traverse  0.74 0.24 0.02 
56.18 12.50 8.54 2.91 13.29 1.43 5.21 101.37 Line 66 CM-62-1 traverse  0.66 0.23 0.11 
51.52 1.06 13.22 3.85 29.86 0.19 0.14 99.92 Line 1 CM-62-2 traverse  0.77 0.22 0.01 
51.00 1.16 13.08 3.78 29.82 0.17 0.14 99.18 Line 2 CM-62-2 traverse  0.77 0.22 0.01 
50.56 1.05 13.43 3.73 29.84 0.16 0.14 99.10 Line 3 CM-62-2 traverse  0.78 0.22 0.01 
51.11 1.16 13.36 3.77 30.08 0.18 0.13 99.88 Line 4 CM-62-2 traverse  0.77 0.22 0.01 




50.99 1.06 13.66 3.54 30.01 0.14 0.14 99.63 Line 6 CM-62-2 traverse  0.79 0.20 0.01 
50.73 1.02 13.72 3.48 29.79 0.15 0.15 99.13 Line 7 CM-62-2 traverse  0.79 0.20 0.01 
51.15 1.01 13.37 3.74 29.97 0.17 0.13 99.57 Line 8 CM-62-2 traverse  0.77 0.22 0.01 
51.23 1.02 13.14 3.82 29.59 0.16 0.14 99.12 Line 9 CM-62-2 traverse  0.77 0.22 0.01 
50.59 1.12 13.97 3.33 30.40 0.13 0.14 99.70 Line 10 CM-62-2 traverse  0.80 0.19 0.01 
52.00 1.77 11.70 4.28 27.86 0.31 0.32 98.48 Line 11 CM-62-2 traverse  0.72 0.26 0.02 
55.65 6.50 9.40 2.88 19.77 1.38 2.18 98.59 Line 1 CM-62-3 traverse  0.69 0.21 0.10 
47.33 1.08 15.92 2.15 31.56 0.18 0.09 98.44 Line 2 CM-62-3 traverse  0.87 0.12 0.01 
47.44 1.08 16.28 2.04 32.24 0.16 0.07 99.36 Line 3 CM-62-3 traverse  0.88 0.11 0.01 
46.98 0.99 15.92 1.97 32.67 0.08 0.09 98.79 Line 4 CM-62-3 traverse  0.89 0.11 0.00 
47.38 1.02 16.65 1.80 32.83 0.11 0.07 99.89 Line 5 CM-62-3 traverse  0.90 0.10 0.01 
47.14 1.05 16.58 1.79 32.90 0.09 0.08 99.72 Line 6 CM-62-3 traverse  0.90 0.10 0.00 
46.82 1.00 16.60 1.78 32.60 0.09 0.08 99.04 Line 7 CM-62-3 traverse  0.90 0.10 0.00 
46.35 0.95 16.40 1.86 32.58 0.10 0.04 98.34 Line 8 CM-62-3 traverse  0.89 0.10 0.01 
47.17 1.02 16.43 1.87 32.49 0.10 0.08 99.22 Line 9 CM-62-3 traverse  0.89 0.10 0.01 
47.69 1.01 15.81 2.21 32.19 0.12 0.08 99.12 Line 10 CM-62-3 traverse  0.87 0.12 0.01 
58.49 8.92 6.41 3.79 16.20 1.87 2.29 99.21 Line 1 CM-62-4 traverse  0.53 0.31 0.16 
54.41 2.69 10.51 4.48 25.90 0.54 0.80 99.57 Line 2 CM-62-4 traverse  0.68 0.29 0.03 
50.52 1.07 13.38 2.65 29.51 0.22 0.15 97.56 Line 3 CM-62-4 traverse  0.82 0.16 0.01 
50.94 1.06 13.32 2.51 29.26 0.20 0.14 97.52 Line 4 CM-62-4 traverse  0.83 0.16 0.01 
53.54 1.11 11.58 4.63 28.27 0.23 0.14 99.65 Line 5 CM-62-4 traverse  0.70 0.28 0.01 
50.58 1.02 13.38 3.42 30.28 0.19 0.13 99.06 Line 6 CM-62-4 traverse  0.79 0.20 0.01 
49.46 0.91 14.63 2.85 30.66 0.20 0.10 98.86 Line 7 CM-62-4 traverse  0.83 0.16 0.01 
50.00 0.90 14.63 3.23 31.07 0.15 0.08 100.18 Line 8 CM-62-4 traverse  0.81 0.18 0.01 
49.61 0.92 14.58 3.16 31.16 0.21 0.10 99.83 Line 9 CM-62-4 traverse  0.81 0.18 0.01 
49.78 0.92 14.34 3.37 30.95 0.18 0.12 99.73 Line 10 CM-62-4 traverse  0.80 0.19 0.01 
51.49 0.97 14.31 3.65 30.85 0.21 0.12 101.65 Line 11 CM-62-4 traverse  0.79 0.20 0.01 
50.85 0.97 13.75 3.53 30.63 0.17 0.10 100.10 Line 12 CM-62-4 traverse  0.79 0.20 0.01 
50.23 0.91 14.24 2.76 30.54 0.15 0.12 99.01 Line 13 CM-62-4 traverse  0.83 0.16 0.01 
50.23 0.90 14.10 2.70 30.46 0.19 0.14 98.76 Line 14 CM-62-4 traverse  0.83 0.16 0.01 
50.17 0.98 14.02 3.42 30.33 0.20 0.12 99.30 Line 15 CM-62-4 traverse  0.79 0.19 0.01 




60.73 7.27 5.72 3.14 15.52 2.33 1.77 97.77 Line 1 CM-62-5 traverse  0.51 0.28 0.21 
56.59 3.42 9.10 3.48 21.95 1.20 0.96 97.47 Line 2 CM-62-5 traverse  0.66 0.25 0.09 
56.39 5.00 9.22 3.59 21.97 1.18 0.76 98.85 Line 3 CM-62-5 traverse  0.66 0.26 0.08 
50.40 1.18 13.59 3.48 29.58 0.24 0.14 98.72 Line 4 CM-62-5 traverse  0.79 0.20 0.01 
53.77 0.89 11.73 2.70 25.12 0.23 0.12 94.63 Line 5 CM-62-5 traverse  0.80 0.18 0.02 
68.66 0.45 4.38 1.09 9.05 0.54 0.12 84.47 Line 6 CM-62-5 traverse  0.73 0.18 0.09 
53.72 0.82 11.97 2.95 25.58 0.27 0.11 95.58 Line 7 CM-62-5 traverse  0.79 0.19 0.02 
49.35 1.05 14.26 3.39 30.08 0.26 0.14 98.74 Line 8 CM-62-5 traverse  0.80 0.19 0.01 
48.99 1.06 14.40 2.68 30.48 0.18 0.12 97.99 Line 9 CM-62-5 traverse  0.83 0.16 0.01 
50.06 1.01 14.18 2.68 30.37 0.14 0.14 98.64 Line 10 CM-62-5 traverse  0.83 0.16 0.01 
47.90 1.00 13.79 2.24 29.40 0.14 0.10 94.60 Line 11 CM-62-5 traverse  0.85 0.14 0.01 
56.62 0.69 8.24 1.38 17.73 0.45 0.14 85.33 Line 12 CM-62-5 traverse  0.82 0.14 0.04 
61.42 0.63 8.47 1.73 18.24 0.55 0.11 91.34 Line 13 CM-62-5 traverse  0.79 0.16 0.05 
50.07 0.97 13.96 3.24 30.23 0.14 0.15 98.82 Line 14 CM-62-5 traverse  0.81 0.19 0.01 
51.49 0.78 12.08 2.70 25.17 0.23 0.13 92.67 Line 15 CM-62-5 traverse  0.80 0.18 0.02 
51.12 0.93 13.65 3.05 28.77 0.16 0.10 97.83 Line 16 CM-62-5 traverse  0.81 0.18 0.01 
51.25 0.93 14.40 3.50 30.85 0.13 0.12 101.30 Line 17 CM-62-5 traverse  0.80 0.19 0.01 
49.40 0.97 14.31 2.91 30.11 0.13 0.12 97.99 Line 18 CM-62-5 traverse  0.82 0.17 0.01 
48.71 0.93 14.31 3.07 30.70 0.12 0.11 98.04 Line 19 CM-62-5 traverse  0.82 0.18 0.01 
49.91 0.92 14.27 3.23 30.63 0.16 0.11 99.32 Line 20 CM-62-5 traverse  0.81 0.18 0.01 
50.19 0.99 14.17 3.45 30.19 0.18 0.14 99.33 Line 21 CM-62-5 traverse  0.80 0.19 0.01 
49.69 0.95 14.04 3.40 29.92 0.14 0.11 98.31 Line 22 CM-62-5 traverse  0.80 0.19 0.01 
49.31 1.01 14.12 3.33 30.18 0.18 0.14 98.37 Line 23 CM-62-5 traverse  0.80 0.19 0.01 
49.89 0.97 12.97 2.88 28.94 0.22 0.13 96.11 Line 24 CM-62-5 traverse  0.81 0.18 0.01 
50.04 0.95 13.98 2.97 30.24 0.16 0.12 98.58 Line 25 CM-62-5 traverse  0.82 0.17 0.01 
51.38 0.98 14.61 3.38 31.07 0.14 0.12 101.72 Line 26 CM-62-5 traverse  0.81 0.19 0.01 
50.88 1.01 13.36 3.53 30.34 0.16 0.15 99.54 Line 27 CM-62-5 traverse  0.78 0.21 0.01 
51.31 1.00 13.62 2.99 29.37 0.18 0.14 98.61 Line 28 CM-62-5 traverse  0.81 0.18 0.01 
52.09 0.95 12.86 2.76 28.50 0.20 0.13 97.59 Line 29 CM-62-5 traverse  0.81 0.17 0.01 
51.41 0.98 13.18 3.39 29.23 0.23 0.13 98.75 Line 30 CM-62-5 traverse  0.78 0.20 0.01 
50.35 0.99 14.02 3.30 30.33 0.18 0.15 99.42 Line 31 CM-62-5 traverse  0.80 0.19 0.01 




49.98 0.98 14.01 3.41 30.32 0.15 0.13 99.05 Line 33 CM-62-5 traverse  0.80 0.19 0.01 
51.17 1.24 13.54 3.53 29.46 0.26 0.18 99.46 Line 34 CM-62-5 traverse  0.78 0.20 0.01 
52.68 1.47 11.18 4.54 27.28 0.27 0.09 97.64 Line 1 CM-198-1 traverse  0.70 0.28 0.02 
48.55 1.18 14.71 2.64 31.74 0.15 0.06 99.10 Line 2 CM-198-1 traverse  0.84 0.15 0.01 
46.78 0.97 16.86 1.82 33.43 0.06 0.06 100.02 Line 3 CM-198-1 traverse  0.90 0.10 0.00 
46.28 0.98 17.39 1.66 33.58 0.04 0.07 100.00 Line 4 CM-198-1 traverse  0.91 0.09 0.00 
46.16 0.96 17.46 1.57 33.94 0.03 0.08 100.24 Line 5 CM-198-1 traverse  0.92 0.08 0.00 
45.51 0.84 17.90 1.35 33.79 0.03 0.10 99.57 Line 6 CM-198-1 traverse  0.93 0.07 0.00 
44.54 0.83 17.86 1.21 33.82 0.04 0.07 98.37 Line 7 CM-198-1 traverse  0.93 0.06 0.00 
44.53 0.80 17.75 1.15 33.76 0.02 0.09 98.15 Line 8 CM-198-1 traverse  0.94 0.06 0.00 
46.03 0.77 18.03 1.13 34.59 0.03 0.09 100.69 Line 9 CM-198-1 traverse  0.94 0.06 0.00 
47.08 0.82 17.99 1.42 34.89 0.03 0.13 102.42 Line 10 CM-198-1 traverse  0.93 0.07 0.00 
46.23 0.81 17.62 1.42 33.85 0.00 0.14 100.11 Line 11 CM-198-1 traverse  0.93 0.07 0.00 
45.45 0.79 17.67 1.43 33.91 0.03 0.14 99.43 Line 12 CM-198-1 traverse  0.92 0.07 0.00 
46.12 0.79 17.04 1.42 33.90 0.03 0.13 99.44 Line 13 CM-198-1 traverse  0.92 0.08 0.00 
46.13 0.78 17.77 1.33 33.90 0.02 0.13 100.08 Line 14 CM-198-1 traverse  0.93 0.07 0.00 
46.06 0.76 17.50 1.35 33.91 0.01 0.12 99.71 Line 15 CM-198-1 traverse  0.93 0.07 0.00 
45.89 0.78 17.51 1.69 33.35 0.03 0.15 99.46 Line 16 CM-198-1 traverse  0.91 0.09 0.00 
46.88 0.78 16.92 1.75 33.36 0.03 0.14 99.91 Line 17 CM-198-1 traverse  0.90 0.09 0.00 
47.04 0.78 16.93 1.87 33.28 0.04 0.15 100.18 Line 18 CM-198-1 traverse  0.90 0.10 0.00 
47.13 0.81 16.75 1.77 33.39 0.04 0.15 100.15 Line 19 CM-198-1 traverse  0.90 0.10 0.00 
47.17 0.78 16.92 1.68 33.60 0.03 0.13 100.35 Line 20 CM-198-1 traverse  0.91 0.09 0.00 
46.42 0.81 17.12 1.59 33.64 0.04 0.12 99.77 Line 21 CM-198-1 traverse  0.91 0.08 0.00 
46.64 0.79 17.13 1.67 33.60 0.03 0.13 100.03 Line 22 CM-198-1 traverse  0.91 0.09 0.00 
46.61 0.80 17.23 1.68 33.59 0.04 0.13 100.21 Line 23 CM-198-1 traverse  0.91 0.09 0.00 
46.18 0.77 17.73 1.37 33.56 0.02 0.09 99.75 Line 24 CM-198-1 traverse  0.93 0.07 0.00 
45.28 0.77 18.12 1.23 33.82 0.02 0.13 99.40 Line 25 CM-198-1 traverse  0.94 0.06 0.00 
45.20 0.77 18.33 1.09 34.45 0.02 0.10 99.95 Line 26 CM-198-1 traverse  0.94 0.06 0.00 
45.35 0.77 18.00 1.21 34.18 0.02 0.10 99.73 Line 27 CM-198-1 traverse  0.94 0.06 0.00 
46.10 0.76 17.43 1.52 33.93 0.05 0.13 99.91 Line 28 CM-198-1 traverse  0.92 0.08 0.00 
45.52 0.78 17.66 1.42 33.63 0.02 0.11 99.19 Line 29 CM-198-1 traverse  0.92 0.07 0.00 




45.71 0.80 18.08 1.27 34.25 0.02 0.10 100.28 Line 31 CM-198-1 traverse  0.93 0.07 0.00 
45.49 0.81 18.30 1.08 34.07 0.03 0.10 99.87 Line 32 CM-198-1 traverse  0.94 0.06 0.00 
45.23 0.80 17.81 1.25 34.40 0.03 0.11 99.69 Line 33 CM-198-1 traverse  0.93 0.07 0.00 
45.98 0.73 17.81 1.40 33.95 0.03 0.09 100.13 Line 34 CM-198-1 traverse  0.93 0.07 0.00 
46.34 0.73 17.40 1.42 33.92 0.03 0.12 99.97 Line 35 CM-198-1 traverse  0.92 0.08 0.00 
45.47 0.82 17.27 1.43 33.68 0.05 0.12 98.87 Line 36 CM-198-1 traverse  0.92 0.08 0.00 
45.80 0.77 17.34 1.32 33.85 0.05 0.10 99.25 Line 37 CM-198-1 traverse  0.93 0.07 0.00 
45.85 0.79 17.84 1.29 34.02 0.04 0.09 99.95 Line 38 CM-198-1 traverse  0.93 0.07 0.00 
44.83 0.72 17.94 1.29 34.30 0.03 0.09 99.30 Line 39 CM-198-1 traverse  0.93 0.07 0.00 
45.39 0.80 17.79 1.10 34.57 0.02 0.11 99.78 Line 40 CM-198-1 traverse  0.94 0.06 0.00 
45.85 0.81 17.97 1.27 34.14 0.04 0.10 100.23 Line 41 CM-198-1 traverse  0.93 0.07 0.00 
45.49 0.87 17.79 1.20 34.00 0.04 0.10 99.57 Line 42 CM-198-1 traverse  0.93 0.06 0.00 
45.47 0.81 16.11 1.12 31.69 0.05 0.14 95.51 Line 43 CM-198-1 traverse  0.93 0.06 0.00 
46.49 0.85 16.25 1.45 31.84 0.04 0.11 97.11 Line 44 CM-198-1 traverse  0.92 0.08 0.00 
54.81 0.61 10.40 0.99 19.76 0.05 0.11 86.97 Line 45 CM-198-1 traverse  0.91 0.09 0.00 
51.68 0.83 14.86 1.50 30.14 0.04 0.12 99.28 Line 46 CM-198-1 traverse  0.91 0.09 0.00 
46.80 0.92 17.07 1.72 33.29 0.04 0.11 99.98 Line 47 CM-198-1 traverse  0.91 0.09 0.00 
47.10 0.93 17.01 1.69 33.47 0.03 0.12 100.43 Line 48 CM-198-1 traverse  0.91 0.09 0.00 
46.64 0.90 16.58 1.73 33.07 0.05 0.13 99.16 Line 49 CM-198-1 traverse  0.90 0.09 0.00 
46.86 0.83 17.09 1.65 33.56 0.04 0.11 100.16 Line 50 CM-198-1 traverse  0.91 0.09 0.00 
46.30 0.88 17.26 1.63 33.47 0.06 0.09 99.75 Line 51 CM-198-1 traverse  0.91 0.09 0.00 
46.14 1.02 17.27 1.67 33.75 0.04 0.11 100.04 Line 52 CM-198-1 traverse  0.91 0.09 0.00 
46.50 0.91 17.00 1.68 32.93 0.03 0.09 99.19 Line 53 CM-198-1 traverse  0.91 0.09 0.00 
45.97 0.94 15.93 1.48 30.58 0.07 0.09 95.14 Line 54 CM-198-1 traverse  0.91 0.08 0.00 
47.41 0.90 16.84 1.87 33.18 0.03 0.17 100.46 Line 1 CM-198-2 traverse  0.90 0.10 0.00 
46.39 0.91 17.63 1.47 33.60 0.02 0.12 100.17 Line 2 CM-198-2 traverse  0.92 0.08 0.00 
47.20 0.85 16.99 1.86 33.30 0.04 0.16 100.44 Line 3 CM-198-2 traverse  0.90 0.10 0.00 
48.23 0.79 16.59 1.59 32.86 0.06 0.12 100.37 Line 4 CM-198-2 traverse  0.91 0.09 0.00 
46.48 0.92 17.43 1.32 34.20 0.04 0.11 100.56 Line 5 CM-198-2 traverse  0.93 0.07 0.00 
46.64 0.83 17.40 1.49 33.71 0.05 0.12 100.24 Line 6 CM-198-2 traverse  0.92 0.08 0.00 
46.74 0.89 17.06 1.49 33.63 0.03 0.10 99.97 Line 7 CM-198-2 traverse  0.92 0.08 0.00 




45.67 0.84 17.63 1.33 34.16 0.02 0.09 99.75 Line 9 CM-198-2 traverse  0.93 0.07 0.00 
45.54 0.83 18.30 1.30 34.36 0.03 0.11 100.58 Line 10 CM-198-2 traverse  0.93 0.07 0.00 
45.67 0.83 17.84 1.43 34.30 0.02 0.12 100.29 Line 11 CM-198-2 traverse  0.93 0.07 0.00 
45.95 0.84 18.04 1.27 34.17 0.01 0.12 100.40 Line 12 CM-198-2 traverse  0.93 0.07 0.00 
46.10 0.78 17.66 1.38 34.00 0.02 0.13 100.13 Line 13 CM-198-2 traverse  0.93 0.07 0.00 
45.46 0.77 18.20 1.22 34.55 0.02 0.11 100.36 Line 14 CM-198-2 traverse  0.94 0.06 0.00 
45.46 0.79 17.83 1.14 34.40 0.02 0.10 99.74 Line 15 CM-198-2 traverse  0.94 0.06 0.00 
46.05 0.82 17.82 1.35 33.86 0.03 0.12 100.05 Line 16 CM-198-2 traverse  0.93 0.07 0.00 
45.60 0.74 18.02 1.17 34.10 0.03 0.10 99.79 Line 17 CM-198-2 traverse  0.94 0.06 0.00 
45.37 0.78 18.12 1.12 34.47 0.02 0.10 100.00 Line 18 CM-198-2 traverse  0.94 0.06 0.00 
44.99 0.81 18.22 1.21 33.87 0.02 0.12 99.32 Line 19 CM-198-2 traverse  0.94 0.06 0.00 
45.72 0.75 17.96 1.23 34.16 0.04 0.11 99.96 Line 20 CM-198-2 traverse  0.93 0.06 0.00 
45.41 0.77 18.37 1.02 34.80 0.02 0.10 100.53 Line 21 CM-198-2 traverse  0.95 0.05 0.00 
45.39 0.79 17.95 1.11 34.15 0.02 0.09 99.53 Line 22 CM-198-2 traverse  0.94 0.06 0.00 
44.60 0.74 18.63 1.03 34.64 0.01 0.10 99.84 Line 23 CM-198-2 traverse  0.95 0.05 0.00 
43.93 0.72 18.00 0.92 34.06 0.03 0.07 97.77 Line 24 CM-198-2 traverse  0.95 0.05 0.00 
45.28 0.72 18.13 1.08 34.39 0.02 0.11 99.73 Line 25 CM-198-2 traverse  0.94 0.06 0.00 
45.74 0.83 17.38 1.59 33.51 0.02 0.12 99.21 Line 26 CM-198-2 traverse  0.92 0.08 0.00 
46.79 0.87 17.37 1.61 33.67 0.03 0.15 100.60 Line 27 CM-198-2 traverse  0.91 0.08 0.00 
46.45 0.82 17.47 1.44 33.98 0.04 0.15 100.38 Line 28 CM-198-2 traverse  0.92 0.08 0.00 
45.45 0.77 17.98 1.19 34.57 0.03 0.08 100.11 Line 29 CM-198-2 traverse  0.94 0.06 0.00 
45.38 0.81 18.08 1.15 34.34 0.01 0.10 99.91 Line 30 CM-198-2 traverse  0.94 0.06 0.00 
45.70 0.79 17.72 1.38 33.97 0.02 0.15 99.76 Line 31 CM-198-2 traverse  0.93 0.07 0.00 
47.53 0.72 16.26 1.44 30.55 0.04 0.16 96.85 Line 32 CM-198-2 traverse  0.92 0.08 0.00 
49.02 0.68 14.58 1.10 27.38 0.04 0.13 93.00 Line 33 CM-198-2 traverse  0.93 0.07 0.00 
45.94 0.79 17.60 1.38 34.09 0.03 0.10 100.01 Line 34 CM-198-2 traverse  0.93 0.07 0.00 
45.76 0.74 17.99 1.21 34.27 0.01 0.13 100.20 Line 35 CM-198-2 traverse  0.94 0.06 0.00 
45.38 0.81 17.61 1.26 33.89 0.03 0.12 99.14 Line 36 CM-198-2 traverse  0.93 0.07 0.00 
46.28 0.87 17.01 1.62 33.30 0.04 0.16 99.26 Line 37 CM-198-2 traverse  0.91 0.09 0.00 
47.14 0.85 16.78 1.79 33.04 0.04 0.16 99.83 Line 38 CM-198-2 traverse  0.90 0.10 0.00 
46.58 0.89 16.74 1.46 33.24 0.05 0.13 99.11 Line 39 CM-198-2 traverse  0.92 0.08 0.00 




48.78 0.93 15.01 2.57 31.96 0.12 0.15 99.59 Line 41 CM-198-2 traverse  0.85 0.15 0.01 
49.37 1.04 14.58 2.87 31.08 0.13 0.13 99.20 Line 42 CM-198-2 traverse  0.83 0.16 0.01 
50.54 1.20 14.11 3.42 30.26 0.14 0.14 99.89 Line 43 CM-198-2 traverse  0.80 0.19 0.01 
51.31 1.84 13.41 3.60 29.01 0.16 0.55 100.02 Line 44 CM-198-2 traverse  0.78 0.21 0.01 
52.56 4.31 12.71 3.86 24.04 0.21 2.84 100.73 Line 45 CM-198-2 traverse  0.76 0.23 0.01 
53.97 2.70 10.73 3.89 25.76 0.51 1.07 98.78 Line 46 CM-198-2 traverse  0.71 0.26 0.03 
57.83 1.24 8.75 5.82 25.73 0.68 0.05 100.23 Line 1 CM-198-3 traverse  0.57 0.38 0.04 
54.54 1.24 10.67 4.99 27.34 0.48 0.06 99.49 Line 2 CM-198-3 traverse  0.66 0.31 0.03 
45.90 1.04 17.10 1.58 34.24 0.04 0.02 100.08 Line 3 CM-198-3 traverse  0.91 0.08 0.00 
43.98 1.05 17.67 1.54 34.15 0.04 0.03 98.48 Line 4 CM-198-3 traverse  0.92 0.08 0.00 
45.40 1.00 17.99 1.46 34.47 0.01 0.03 100.44 Line 5 CM-198-3 traverse  0.92 0.08 0.00 
39.67 0.85 14.92 1.25 29.28 0.04 0.03 86.12 Line 6 CM-198-3 traverse  0.92 0.08 0.00 
45.21 1.00 17.59 1.41 33.87 0.04 0.02 99.23 Line 7 CM-198-3 traverse  0.92 0.07 0.00 
45.59 0.99 17.78 1.40 34.46 0.04 0.03 100.33 Line 8 CM-198-3 traverse  0.92 0.07 0.00 
45.27 1.01 17.87 1.41 34.24 0.04 0.03 99.92 Line 9 CM-198-3 traverse  0.93 0.07 0.00 
45.25 1.03 17.60 1.40 33.71 0.04 0.00 99.09 Line 10 CM-198-3 traverse  0.92 0.07 0.00 
47.47 1.09 16.12 1.68 32.05 0.06 0.05 98.54 Line 11 CM-198-3 traverse  0.90 0.09 0.00 
50.01 1.31 13.43 3.65 30.06 0.19 0.07 98.82 Line 12 CM-198-3 traverse  0.78 0.21 0.01 
51.14 1.36 13.32 3.75 30.08 0.19 0.09 99.96 Line 1 CM-198-4 traverse  0.77 0.22 0.01 
50.13 1.15 14.42 3.27 30.86 0.15 0.10 100.13 Line 2 CM-198-4 traverse  0.81 0.18 0.01 
49.65 1.15 14.60 3.02 31.43 0.12 0.09 100.16 Line 3 CM-198-4 traverse  0.82 0.17 0.01 
49.24 1.17 15.00 2.79 31.57 0.10 0.10 99.96 Line 4 CM-198-4 traverse  0.84 0.16 0.01 
48.79 1.12 15.34 2.72 31.89 0.10 0.12 100.15 Line 5 CM-198-4 traverse  0.84 0.15 0.01 
48.49 0.98 15.09 2.56 31.68 0.09 0.12 99.12 Line 6 CM-198-4 traverse  0.85 0.14 0.00 
48.15 1.07 15.73 2.47 32.34 0.08 0.11 99.99 Line 7 CM-198-4 traverse  0.86 0.14 0.00 
47.70 0.98 16.39 2.19 32.63 0.07 0.11 100.16 Line 8 CM-198-4 traverse  0.88 0.12 0.00 
47.51 0.87 16.86 1.87 33.88 0.05 0.12 101.15 Line 9 CM-198-4 traverse  0.90 0.10 0.00 
45.43 0.91 16.35 1.49 31.96 0.05 0.12 96.32 Line 10 CM-198-4 traverse  0.91 0.08 0.00 
44.95 0.83 16.19 1.38 31.35 0.05 0.15 94.93 Line 11 CM-198-4 traverse  0.92 0.08 0.00 
46.46 0.79 17.67 1.45 33.51 0.03 0.13 100.09 Line 12 CM-198-4 traverse  0.92 0.08 0.00 
48.37 0.74 15.48 1.19 28.57 0.02 0.11 94.55 Line 13 CM-198-4 traverse  0.93 0.07 0.00 




45.58 0.80 17.62 1.31 33.93 0.05 0.11 99.40 Line 15 CM-198-4 traverse  0.93 0.07 0.00 
45.57 0.79 17.97 1.40 34.19 0.02 0.08 100.01 Line 16 CM-198-4 traverse  0.93 0.07 0.00 
45.77 0.84 18.13 1.37 34.15 0.03 0.10 100.47 Line 17 CM-198-4 traverse  0.93 0.07 0.00 
45.47 0.89 17.72 1.31 34.28 0.02 0.08 99.85 Line 18 CM-198-4 traverse  0.93 0.07 0.00 
45.64 0.81 17.89 1.30 34.34 0.05 0.09 100.25 Line 19 CM-198-4 traverse  0.93 0.07 0.00 
45.31 0.80 17.90 1.24 33.93 0.03 0.08 99.31 Line 20 CM-198-4 traverse  0.93 0.06 0.00 
45.34 0.80 18.05 1.40 34.26 0.04 0.07 99.96 Line 21 CM-198-4 traverse  0.93 0.07 0.00 
45.63 0.80 17.86 1.41 34.18 0.03 0.10 100.01 Line 22 CM-198-4 traverse  0.93 0.07 0.00 
45.67 0.84 17.85 1.36 34.15 0.03 0.09 100.00 Line 23 CM-198-4 traverse  0.93 0.07 0.00 
45.90 0.82 18.00 1.40 34.19 0.04 0.07 100.44 Line 24 CM-198-4 traverse  0.93 0.07 0.00 
45.97 0.78 17.75 1.52 34.19 0.02 0.10 100.45 Line 25 CM-198-4 traverse  0.92 0.08 0.00 
45.95 0.88 17.33 1.52 33.88 0.03 0.10 99.68 Line 26 CM-198-4 traverse  0.92 0.08 0.00 
45.44 0.87 17.63 1.53 33.69 0.04 0.06 99.35 Line 27 CM-198-4 traverse  0.92 0.08 0.00 
45.80 0.92 16.16 1.53 33.72 0.04 0.09 98.25 Line 28 CM-198-4 traverse  0.91 0.09 0.00 
47.08 0.87 17.13 1.64 32.83 0.06 0.09 99.74 Line 29 CM-198-4 traverse  0.91 0.09 0.00 
47.47 0.87 16.30 1.77 31.79 0.05 0.10 98.38 Line 30 CM-198-4 traverse  0.90 0.10 0.00 
48.17 0.88 16.61 1.74 32.09 0.04 0.11 99.67 Line 31 CM-198-4 traverse  0.90 0.09 0.00 
46.85 0.87 16.78 1.88 33.65 0.04 0.11 100.20 Line 32 CM-198-4 traverse  0.90 0.10 0.00 
46.24 0.87 16.99 1.85 33.00 0.06 0.07 99.10 Line 33 CM-198-4 traverse  0.90 0.10 0.00 
46.75 0.90 15.92 1.81 31.55 0.07 0.11 97.17 Line 34 CM-198-4 traverse  0.89 0.10 0.00 
47.84 0.98 16.25 2.08 33.00 0.06 0.09 100.35 Line 35 CM-198-4 traverse  0.88 0.11 0.00 
47.80 0.97 16.46 2.13 32.77 0.06 0.10 100.38 Line 36 CM-198-4 traverse  0.88 0.11 0.00 
47.61 0.96 16.43 2.21 32.47 0.06 0.07 99.86 Line 37 CM-198-4 traverse  0.88 0.12 0.00 
47.00 1.01 16.06 1.97 32.75 0.07 0.10 99.04 Line 38 CM-198-4 traverse  0.89 0.11 0.00 
47.28 0.93 16.62 2.01 33.08 0.06 0.08 100.08 Line 39 CM-198-4 traverse  0.89 0.11 0.00 
47.75 1.06 15.73 2.37 31.93 0.09 0.09 99.07 Line 40 CM-198-4 traverse  0.86 0.13 0.00 
48.94 1.13 15.00 2.91 31.57 0.10 0.09 99.82 Line 41 CM-198-4 traverse  0.83 0.16 0.01 
48.73 1.16 14.13 3.25 30.55 0.12 0.09 98.07 Line 42 CM-198-4 traverse  0.81 0.19 0.01 
51.57 4.74 11.05 3.27 25.14 0.61 0.41 97.70 Line 1 CM-61a-1 traverse  0.74 0.22 0.04 
54.15 3.37 10.82 2.76 24.23 0.87 0.37 97.47 Line 2 CM-61a-1 traverse  0.75 0.19 0.06 
49.95 2.72 13.30 2.18 27.81 0.40 0.34 97.31 Line 3 CM-61a-1 traverse  0.84 0.14 0.03 




44.08 0.90 16.78 1.36 32.73 0.04 0.18 96.12 Line 5 CM-61a-1 traverse  0.92 0.07 0.00 
46.79 0.80 17.90 1.12 35.00 0.02 0.15 101.83 Line 6 CM-61a-1 traverse  0.94 0.06 0.00 
45.68 0.81 18.06 1.16 34.79 0.02 0.14 100.71 Line 7 CM-61a-1 traverse  0.94 0.06 0.00 
45.49 0.82 17.90 1.10 33.89 0.01 0.15 99.40 Line 8 CM-61a-1 traverse  0.94 0.06 0.00 
44.08 0.76 17.39 1.08 33.09 0.05 0.12 96.58 Line 9 CM-61a-1 traverse  0.94 0.06 0.00 
39.47 0.86 17.35 1.01 29.88 0.02 0.14 88.73 Line 10 CM-61a-1 traverse  0.94 0.05 0.00 
42.21 0.82 17.13 0.91 31.98 0.02 0.12 93.20 Line 11 CM-61a-1 traverse  0.95 0.05 0.00 
43.67 0.78 17.17 1.12 32.36 0.02 0.13 95.29 Line 12 CM-61a-1 traverse  0.94 0.06 0.00 
46.16 0.75 17.27 1.29 34.24 0.04 0.15 99.98 Line 13 CM-61a-1 traverse  0.93 0.07 0.00 
46.06 0.75 17.25 1.30 33.54 0.03 0.17 99.17 Line 14 CM-61a-1 traverse  0.93 0.07 0.00 
46.52 0.81 17.70 1.25 34.21 0.01 0.18 100.73 Line 15 CM-61a-1 traverse  0.93 0.07 0.00 
46.78 0.81 17.54 1.29 34.36 0.03 0.16 101.01 Line 16 CM-61a-1 traverse  0.93 0.07 0.00 
46.07 0.77 17.42 1.40 33.65 0.03 0.16 99.56 Line 17 CM-61a-1 traverse  0.92 0.07 0.00 
46.22 0.83 17.46 1.34 33.72 0.01 0.15 99.76 Line 18 CM-61a-1 traverse  0.93 0.07 0.00 
46.47 0.83 16.77 1.43 33.75 0.03 0.14 99.50 Line 19 CM-61a-1 traverse  0.92 0.08 0.00 
46.25 0.82 17.01 1.55 33.15 0.04 0.13 98.96 Line 20 CM-61a-1 traverse  0.91 0.08 0.00 
46.78 1.16 16.49 1.62 32.95 0.06 0.29 99.48 Line 21 CM-61a-1 traverse  0.91 0.09 0.00 
46.72 0.73 16.70 1.54 33.75 0.04 0.14 99.71 Line 22 CM-61a-1 traverse  0.91 0.08 0.00 
45.39 0.80 17.24 1.32 33.95 0.02 0.17 98.89 Line 23 CM-61a-1 traverse  0.93 0.07 0.00 
46.18 0.80 17.54 1.41 33.82 0.04 0.16 99.96 Line 24 CM-61a-1 traverse  0.92 0.07 0.00 
46.35 0.79 17.01 1.67 33.23 0.05 0.19 99.35 Line 25 CM-61a-1 traverse  0.91 0.09 0.00 
46.09 0.79 16.87 1.54 33.66 0.03 0.16 99.21 Line 26 CM-61a-1 traverse  0.91 0.08 0.00 
45.72 0.79 17.74 1.31 33.93 0.03 0.14 99.66 Line 27 CM-61a-1 traverse  0.93 0.07 0.00 
47.56 0.86 16.07 1.89 32.83 0.05 0.16 99.47 Line 28 CM-61a-1 traverse  0.89 0.10 0.00 
47.71 0.77 15.62 2.23 31.87 0.06 0.16 98.47 Line 29 CM-61a-1 traverse  0.87 0.12 0.00 
47.96 0.86 15.28 2.41 31.80 0.04 0.18 98.62 Line 30 CM-61a-1 traverse  0.86 0.14 0.00 
50.28 1.00 14.49 3.04 30.28 0.12 0.19 99.45 Line 31 CM-61a-1 traverse  0.82 0.17 0.01 
54.70 4.42 10.38 3.69 21.61 0.31 1.43 96.96 Line 32 CM-61a-1 traverse  0.72 0.26 0.02 
55.09 12.26 9.92 3.65 16.55 0.38 2.38 101.57 Line 33 CM-61a-1 traverse  0.71 0.26 0.03 
61.03 1.50 8.67 3.88 22.07 0.93 0.20 98.70 Line 34 CM-61a-1 traverse  0.64 0.29 0.07 
49.12 0.94 14.50 2.76 31.52 0.07 0.21 99.18 Line 35 CM-61a-1 traverse  0.84 0.16 0.00 




48.95 1.06 14.92 2.70 30.53 0.07 0.22 98.51 Line 37 CM-61a-1 traverse  0.84 0.15 0.00 
49.73 1.06 14.44 3.09 31.02 0.08 0.20 99.63 Line 38 CM-61a-1 traverse  0.82 0.18 0.00 
49.43 1.13 14.30 3.11 30.65 0.08 0.22 99.07 Line 39 CM-61a-1 traverse  0.82 0.18 0.00 
51.33 1.23 13.32 3.62 29.58 0.27 0.24 99.71 Line 40 CM-61a-1 traverse  0.77 0.21 0.02 
56.84 4.74 8.91 3.93 22.41 0.97 1.47 99.67 Line 41 CM-61a-1 traverse  0.65 0.28 0.07 
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